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" DESCRIPTION OF THE STUDY

e

N “ -

. AGEN ERAL INTRODUCTION TO THE SUSTAINING
; ] . . EFFECTS STUDY AND
‘ AN OVERVIEW OF THE PRESENT REPORT

&

»e

o

In res§9nse to questions about educational policies, SDC is studying compensatory education
(CE) — its nature, quantity, and sustained effects — in a large study called The Sustaining Effects
Study., This_study will result in a series of reports from the following substudies:

- The longitudinal Study. In the Longitudinal Study, the growth of children in reading, math, func-
tional literacy, and attitudes toward school were assessed in the fall and spring for three consecutive
years. The amount and kind of instruction in reading and math was also determined for each stu-
dent. In addition, teachers and principals report on their practices of instruction and teaching. Thus,
it was possible not only to assess student growth over a three-year period, but to relate this growth
to aspects of instruction.

The schools in the study were drawn from three different groups. The REPRESENTATIVE SAMPLE of

_ schools is a sample ca¥efully drawn to represent all of the nation’s public schools that have some of

the grades one-through-six. A second group of schools, the COMPARISON SAMPLE, is composed of
schools that have large proportions of students from poor homes but do not receive special funds to
- offer CE services. The third group is the NOMINATED SAMPLE, composed of schools nominated
because their educational programs had promise of being effective for low-achieving students. Dur-
ing the first year of the study, data were collected from 328 schools and about 118,000 students.

The Cost/Effectiveness Study. Information was obtained on the resources and services to which each
student was exposed during reading and math instruction. Cost estimates were generated on the
basis of this information. Because the effectiveness of the instructional programs is being deter-
mined in the Longitudinal Study, it is possible to relate the effectiveness to the cost of each program.

The Participation Study. The purpose of the Participation Study was to determine the relationships
among economic status, educational need, and instructional services received. The educational
achievement of the students and the services they received were obtained in the Longitudinal
Study, and the refined measures of economic status were obtained-in the Participation Study. Visits
were made to the homes of over 15,000 randomly selected studeﬂts;from the schools in the first-
year REPRESENTATIVE SAMPLE. During the visits, information was collected on the economic level
of the home and on the parents’ attitudes toward their childgen’s schoo! and learning experiences.
Thus, the level of student achievement and serYices could He related to the economic level of a stu-
dent’s home. ‘

-~

The Summer Study. The Sustaining Effects Study also examined the effectiveness and cost-
effectiveness of summer-s¢hool prog‘rgams. Informationbout the summer school experiences of the
. students,was combined with other data.. The resource-cost model, developed for the regular-year,

“-cost-effectiveness study; was adapted to, the needs of the summer-school study.

3 ‘/.
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Successful Practices in High-Poverty Schools. This study identifies and describes instructional prac-
tices and contexts that are effective in raising the reading and math achievements of educationally
disadvantaged students. In-depth observational and interview data were collected from 55 schools
_that participated in the study.

THE REPORT SERIES

The major findings of the reports already published are discussed briefly below, along with
references to the specific reports from the study that address them. \
A Description of the Samples for the Sustaining Effects Study and the Nation’s Elementary Schools. In
order to understand the findings of this study, it is essential to become familiar with the
characteristics of the samples used andtheir capabilities of providing generalizations to the popula-
tion of the nation’s schools. Technical Report 1 (Hoepfner, Zagorski, and Wellisch, 1977) describes
in detail the samples and how they were formed. It also presents the results of a survey of 4,750
public schools with grades in the 1-6 range by projecting the data to the nation. These projections
accurately describe the nation’s elementary schools in terms of their characteristics, the kinds of ser-
vices they provide to students, and the characteristics of the students. The interrelationships among
these characteristics are also addressed.

Some characteristics of the nation’s public schools are summarized below:

e Enrollment, Urbanism, and Achievement. The total grade 1-6 enrollment in the 1975-76
school year was estimated at about 21 million students. There is a moderately strong relation-
ship between enrollment and urbanism, with large cities having larger schools than rural
areas. In general, schools in large cities have lower achievement levels than those in rural
areas. : .

e Compensatory-Education Funds, School Characteristics, and Achievement. About two-thirds
of the nation’s elementary schools received Title | funds, and about one-fifth received no
compensatory funds from any sources. There is little relationship between receipt of com-
pensatory funds and the size of a school. However, small-city and rural schools tend to
receive such funds more frequently than do large-city schools. As expected, schools with
high concentration of poor students tend to receive compensatory funds more often than do
schools with low concentration. Similarly, schools with higher percentages of low-achieving
students are more likely to receive compensatory funds.

® Achievement and Concentrations of Poor and Minority Students. There is a strong association
between percentage of low-achieving students and concentrations of poor and minority
students.

e School’s Grade Span. Generally, the grade span in the school has small relationships with the
size of school, degree of urbanism, and concentrations of low-achieving, poor, and minority
students.

e Stability of Student Body. Schools tend to have less stability in their student bodies as the size
of the school increased, and there tends to be less stability in large cities. Similarly, stability
decreases as concentrations of poor, minority, and low-achieving students increase. :

* Avgilability of Summer Schools. Fifty-one percent of the nation’s schools with grades 1-6 have *

summer-school programs available for their students. Larger schools provide summer-schopl,
pragrams more frequently than do smaller schools. There is practically no relation between
the availability of summer school and a school’s level of g.overty, minority concentsation, or
level of achievement of the students. . i

N L4
~

\J . . . " I - ) : . :
A Description of Student Selection for Compensatory Services as It Relates to Economic Status and
Academic Achievement. The Education Amendments of 1974 require_several studies to inform

-~
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Congress who does and who does not receive Title | services and how selection for such services is
related to economic status of the family and the academic performance of the child. In addition, the
federal program administrators wanted to know the differences between the services received by
economically and educationally deprived children and those by non-deprived children, and the
relationships between academic achievement and the children’s home environment. These ques-
tions were addressed in Technical Reports 2 (Breglio, Hinckley, and Beal, 1978\ 3 (Hinckley, Beal,
and Breglio, 1978), and 4 (Hinckley, Beal, Breglio, Haertel, and Wiley, 1979). A brief summary of
answers to the questions is provided below:

* About 29 percent of poor students participate in Title | compared to about 11 percent of the

non-poor students (Report 2). Looking at CE in general, about 40 percent of the poor

, students and about 21 percent of the non-poor students participate. From these findings, we

‘ can see that proportionally more poor students participate in the services than non-poor
ones.

® Using the grade-equivalent metric as the-definition for educational disadvantage (one year
below expectation for the student’s current grade), about 31 percent of the low-achieving
students participate in Title |, while only 10.percent of the regular-achieving students do
(Report 2). For CE in general, the percentages are 46 for low achievers and 19 for regular
achievers. Among the regular achievers who participate in CE, many score below the
national median on achievement tests. -

® Participation rates for Title | and for CE in general are the highest for students who are both
economically and educationally disadvantaged (Report 2). Forty-one percent of these

students participate in Title |, and 54 percent participate in CE in general. Participation rates’

are next highest for students who are educationally but not economically needy (26 and
41 percent, respectively), and next highest for students economically but not educationally
needy (20 and 28 percent, respectively). Only 7 percent of the students who are neither
educationally nor economically needy participate in Title | (15 percent for CE in general).
These participation rates were interpreted as indicating that the then-current allocation pro-
cedures were being complied with and that the intentions of the law were being met fairly.

¢ In comparison to non-poor students, poor students receive more hours of instruction per
year with special teachers, more hours of instruction in medium- and small-sized groups,
fewer hours of independent study, more non-academic services such as guidance, counsel-
ing, health and nutrition (Report 3). The differences are even stronger when poor Title |
students are compared to others. Therefore, we can conclude that the distribution of educa-
tional services is in line with the intent of the laws and regulations.

* Two aspects of the children’s home environments bore significant and consistent relations to
achievement: amount of reading done at home and the educational attainment of the head
of household. Other variables, such as family size, TV-watching behavior, and type of living
quarters were not consistently related to student achievement (Report 4). Although most
parents (67 percent) know whether their children’s schools have special programs for low-
achieving students, few (40 percent) know of Title | and even fewer know of or participate in
local governahce of the Title | program. Poor parents, in general, are less involved in their
children’s educational programs, have lower expectations of their children’s attainments,

™ give lower ratings to the quality of their children’s educations, but perceive Title | and other

’

CE programs as being helpful. o

Description of the Nature ~f CE Programs, Characteriltics of Participating Students, Schaols, and
Educational Services. The Participation Study deals almost exclusively with what has been called
‘selection for CE or Title | services,” without examining too closely what such programs really are
and how they differ from the programs regularly offered by the schools. Before we could draw any
relationships between participation in a CE program and the educational progress of students, we
had to be assured that there really was a program that was distinct, could be specified in some way,
and had a reasonable chance of making an impact. As will be seen, not only did we analyze data on
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the basis of program participation, but we also considered the actual services received in order to
address directly the possible differences between the intention and the actuality.

; i
Based on the analyses of data obtained from about 81,500 students in the Representative Sample of
schools, Technical Report 5 (Wang, Hoepfner, Zagorski, Hemenway, Brown, and Bear, 1978) pro-
vides the following important conclusions:

* Students participating in CE are lower achievers (mean score at the 32nd percentile) than
non-participants (53rd percentile). Seventy percent of the participants were judged by their
teachers as needing CE, while only 19 percent of those not participating were so judged.
More minority students participate in CE, proportionately, than white students, but participa-
tion in CE has little relationship with student attitudes to school, early school experience,
summer experiences, or the involvement of their parents in their educational programs.

Minority,” poor, and low-achieving students tend to receive more hours of instruction in
smaller groups and by special teachers, and receive more non-academic services, but their
attendance rates are generally lower too, so they do not take maximum advantage of the
special services provided.

The useful predictors of whether or not a student is selected to receive CE are his/her
teacher’s judgment of need and participation in CE in the previous year. When these
variables are considered, achievement scores, non-English language spoken in the home,
and economic status contribute little more to the prediction.

About two-thirds of the. students participating in CE in 1975-76 participated in the 1976-77
school year also. i

{

CEstudents in general and Title | students ih particular receive more total hours of instruction
per year than non-CE students. The CE students also receive more hours of instruction from
special teachers. Among CE students, Title | students receive the greatest number of hours of
instruction, more frequently with special teachers, and in small instructional groups. There
are no significant and consistent differences between CE students and non-CE students with
regard to their teacher’s instructional subgrouping practices, use of lesson plans, extent of
individualization of instruction, frequency of feedback, or assignment of homework.

Students receive between five and nine hours of reading instruction per week, decreasing
 steadily with higher grades, and between five and six hours of math instruction per week,
{fairly constant over all grades.

t . .

\CE services are delivered during regular instructional hours with different kinds of activities
for the participants (so that, in effect, they ‘miss’ some regular instruction received by their

on-participatingsgsflrs).

Title | schools have higher average per-participant CE expenditures in reading and math than
do schools with other CE programs. The average Title | per-participant experditure is about
35 percent of the average per-pupil regular (base) expenditure.

Schools receiving CE generally have higher concentrations of poor students and low-
a{chievinglstudents, and students with less educated parents. These schools have greater
administrative and instructional control by their districts and have higher staff-to-student
ratios.

S,Lhools that select higher percentages‘ of regular-achieving students for CE services have
larger percentages of minority and poor students, probably reflecting their tendency for

sdturation of CE programs. ) ‘,
| N h

30 . xxviii




®  Most districts use counts of students receiving reduced-price lunches and counts of aid to
families with dependent children to determine+school eligibility for compensatory funds,
while most schools select students on the basis of standardized achievement tests, frequently
augmented by teacher judgments. Similar selection criteria are employed by non-public
schools.
Cost-Effectiveness of Compensatory Education. In its deliberations for the reauthorization of Title |
and in annual appropriation hearings, members of Congress also wanted information on the effec-
tiveness of the Title | program relative to its cost. While it appears eminently sensible to ask the
question of cost-effectiveness, it is difficult to provide the answers in a manner that will be inter-
preted correctly.

In the study of cost-effectiveness of CE, efforts were made to preclude enigmatic conclusions and, at
the same time, to make cost estimates on a sounder basis than in the past. In Technical Report 6,
Haggart, Klibanoff, Sumner, and Williams (1978) develop and present a resource-cost model that
translates educational resources for each student into estimates of average or standard dollar cost
for his/her instructional program. The overall strategy for estimating cost is to provude an index that
represents the labor intensity of services without being confounded with regional price dlfferentnals
or different accounting methods.

Using the resource-costs, CE students in general, and Title | students in particular, were found to be
offered substantially higher levels of educational resources, and hence, more costly programs.
Participation in CE differentiates the resource-costs for services offered much more than do poverty,
achievement level, race, or any'othet characteristics.

In Technical Report 7, Sumner, Klibanoffiand Haggart (1979) related resource-costs to achievement
to arrive at an index of cost-effectiveness. cause of the low achievement levels of the children
participating in CE and their relatively slow rates of achievement growth, the increased cost
associated with CE appeared to be misspent (in the same way that money for severely ill and ter-
minal patients appears to be not as effectively speit as it is for mildly ill patients). It is important to
point out, however, that the appearance may nottell the true story. Because we cannot obtain truly
appropriate comparison groups, we do not know what would have happened to the achievement
growth of the CE students if they had not participated. Based on the comparispn groups we could
form, however, CE programs did net appear to have an advantage over regular programs in terms of
cost-effectiveness.

The Effectiveness of Summer-School Programs. The study has also examined the results of atten-
dance at summer school, because members of Congress and program administrators want to know
if such attendance helps prevent the presumed progressive academic deficit of low-achieving
students. If attendance at summer school has positive academic effects insofar as the attendees will
not ‘fall back’ to their achievement levels of previous years, then summer programs can be con-
sidered as a means of stistaining the school-year growth.

Technical Report 8 (Klibanoff and Haggart, 1980) shows that attendance at summer school has little
or no effect on the academic growth of the students who attend, especially tiie low-achieving
.students. Because the findings are based on the study of summer schools as they presently exist (and
the evidence is strong that they do not offer intensive academic experiences),the non-positive

findings should not be interpreted as an indictment of summer school, as such, but an evaluation of *

the way they are presently organized and funded. Nevertheless, when instructional services
delivered in summert schools were investigated, none seemed particularly effective in improving
students’ achievement grQwth.

In the same report, the authors also addresseg the hypothesis of ’ summer drop-off,’ a hypothe5|s
advanced to explain the presumed widening achievement gap between regular and CE students.
Essentially, this hypothesis states that CE students lose much 'more of their previous year’s learning
during the summer recess than do regular students. Data collected in the study fail to support the
summer drop-off hypothesis: CE students do not suffer an absolute 'drop-off’ (although their

(Yo
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achievement growth over the summer is less than that for regular students, as in the school year). In
any event, attendznce at summer school does not have much of an effect.

(Technical Report 9 is a resource book. It identifies all the variables and composites that have been
selected or devised for use in the Sustaining Effects Study. All measures and scales are described and
rationalized. In addition, Report 9A serves as a companion volume that contains copies of all the
data-collection instruments in the study except for a few that are constrained by copyright.)

The Effects of Compensatory Education and Educational Development of Students. The present
report (Technical Report 10) addresses the effects of compensatory services on student’s develop-
ment during the school period. It also examines the instructional services and,major dimensions of
the educational process to describe the characteristics of programs that are effective in raising
achievement level. The analysis is based on the first-year data of the study. Similar investigations will
continue in subsequent reports. - .

Studies Still to be Done. The remaining reports, yet to be issued from the study, will address the
general effects of educational practices on raising students’ achievement levels, with special atten-
tion paid to the practices found in CE programs in‘general and in Title | programs in particular.
Impact analyses will either be based on three-year longitudinal data or will be based on in-depth
observations and interviews. The extensive achievement data collected from overlapping cohorts of
students in the three years will be utilized to describe the patterns of educational growth over the
years for various gtoups of CE and non-CE students. Analyses of the three-year longitudinal data will
. allow us to examine the sustained effects of CE and help us determine if the presumed phenonenon
of gap-widening between the disadvantaged and non-disadvantaged students indeed exists.

OVERVIEW

This report presents the ﬁrst-y?ar findings of the Sustaining Effects Study. The objectives are to
examine the effects of compensatory services on the educational progress of students during the
school period and determine the educational dimensions that promote achievement growth. The
report is based on data from the first year of the study which include a nationally representative
sample of schools. It examines the patterns of students’ achievement in reading, math, and practical
skills and compares them between students who do not receive compensatory services in order to
assess the effects of such services. It also investigates the relationships between achievement growth
and major aspects of the educational process (e.g., instructional services, instructional personnel,
policies and practices, and school environment).

The central finding of this report is that, during the school year, compensatory services have positive
impacts on reading achievement primarily at the first three grades and, later, at grade 6, and on
math achievement at all grades. The ways in which the observed effects come about, however, are
not clear; and the beneficial effects of compensatory programs, while detoctable, are not large.
Whether the effects are worth the costs involved awaits social and political judgments; whether the

effects will be sustained over the years awaits analyses in the future reports of this study. )

This central finding is derived from Part | of the report, concerning the effects of Compensatory
Education and Instructional Services. The key findings from Part |, on the Relationships Between the
Educational Process and Educational Development, are:

e The amounts of regular instruction and tutor/independent work have some positive, but
modest, effects on achievement growth. On the other hand, amount of instruction by special
teachers, aides, and assistants, or in small groups (less than seven students) does not often
have detectable effects; and when it does, the effect is negative.

e Students taught by more experienced teachers tend to obtain greater growth in both reading
and math achievement. This finding is generally consistent across the six elementary grades.

.. ® With regard to existing conditions of the school, students in schools having higher concentra-
tions of compensatory-education students, although they tend'to be low achieving, achieve
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slightly greater growth than their comparable peers in schools having lower concentrations.
This result is obtained for both reading and math, particularly at the first two grades. At the
same time, a higher concentration of low achievers in the school is frequently less conducive
to achievement growth. As these two conditions tend to coexist in the s.me schools, the
compensatory effort would merely help alleviate the disadvantage of the students in these
schools.

Temporary disturbance of instruction caused by physical fights or violence tends to hamper ~

reading and math-achievement at the upper three grades, but not at the earlier grades.

More freqﬂent feedback to students regarding their academic progress sometimes helps
them achieve greater growth in reading and math. ¢

At some grades, the more time teachers devote to planning and evaluation of the programs,

the greater their students grow in reading achievement.

©
~

There are few interaction effects on achievement between student characteristics and educa-
tional process. Where there are significant interactions, the differential effects of the educa-
tional dimensions rarely reveal a systematic and meaningful pattern over the grades; and the
association between the effects and student characteristics is weak.

The report addresses seven specific questions. The first four are discussed in Part I; the second three
in Part Il

1.

During the school year, do compensatory-education students demonstrate greater educational
development than expected of them without compensatory services?

In general, there are positive effects of compensatory services on the achievement growth of
students in both reading and math — compensatory-education students achieve appreciably
larger gains than the expectations. However, the magnitude of the effect is dependent or the
comparison standards and analytical approaches. The supportive evidence of positive
impacts is less clear in reading than in math. In reading, positive but small effécts dre
demonstrable at the first three grades and, later, at grade 6. In math, such impacts are shown
at all elementary grades, although to different degrees. The positive effects are mostly
observed in programs that are funded at least in part by Title I; there is little evidence of such
effects in programs that are funded exclusively by non-Title | sources.

" There are seldom contradictory findings among different aralytical methods based on vary-

. ing assumptions. Compensatory programs, Title | in particular, are effective in accelerating

student achievement growth during the school ‘period. As a result, the programs are _

expected to help narrow the anticipated achievement gap between the participants and their
non-disadvantaged peers.

Partly because of the inadequacy of the measures, there are few noieworthy findings with
respect to the effects of compensatory programs on practical achievement and attitudinal
development. ,

2. Within a school year, do the instructional services delivered to compensatory-education

students result in reduction of the anticipated achievement gap between them and regular
students?

The previous question referred simply to the effects of compensatory programs; this one asks
about the role of instructional services. The direct answer is that there is no striking evidence
that- amount of instructional services is the primary factor affecting achievement growth.
There are generally positive relationships between achievement growth and total instruc-
tional time, but the relationships are weak.

-
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In samples consisting of students who receive compensatory services and those who do not
receive the services but are judged to have need for them, the multiple-regression analyses
conclude that amounts of instruction in three settings (regular, special, and tutor/indepen-
dent) jointly contribute very little to the explanation of the achievement variations at the
posttest, relative to the contribution of pretest achievement and background factors. The

table below gives the range of the contributions in the six grades. . - —————

Proportions of Variance of Posttest Scores Accounted For

Variance Component R_t_eading Math
Unique to pretest score and student background 31 —-.57 27— .49
Unique to amount of instruction received .00 — .01 .00 — .01
Unique to CE-selection status . .00 — .00 .00 — .01
Shared by two or more of the three sets of variables 04— .07 *.02 — .07
(Variance unaccounted for) .34 - .64 47 — .65

Note that in this table, categories of compensatory programs also account for a very small
ptoportion of the posttest variations. This may appear to refute the positive effects of com-
pensatory.services indicated in question 1 above. For two reasons, it does not, however: first,
with samples as large as those in this study, statistical significance can be consistent with
small explanatory power; second, participation in compensitory programs can affect
achievement by ways of its relationship with other variables (for example, see the fourth row
of the table). K . ) *

-

Further examination of the roles of different kinds of instruction reveals that amounts of

regular instruction and independent work have positive effects on achievernent, while!
amount of special instruction that characterizes the services received by compensatory?

education students rarely shows an appreciable effect. In light of this finding, it is concluded

that the positive effects of compensatory programs cannot be attributed to the amount of

special services provided to the students.

What is the critical level of effort for reducing this anticipated achievement gap?

There is not enough evidence to support the concept of a ‘critical level’ of effort above which
compensatory-education students will achieve larger gains than normally expected of them
to result in a narrowing of the anticipated achievement gap between them and regular
students. The data from this study frequently do not confirm the expectation that achieve-
ment growth increases with level of instructional effort (which is meascred by the resource-
cost of the services). Lacking clear evidence of such a trend, it is not posibleto defermine
the level cf effort that will ensure an improvement of the relative achievement standings of
compensatory-education students. A\

Supplemental analyses reveal that only in a few cases, achievement growth increases consis-
tently as the level of effort is raised, but this trend is generally weak. In most cases, the data
show a slight trend of larger gains for greater efforts up to a certain level; and then as the
effort-level continues to rise, this trend reverses itself. It is suggested that the chances of
finding a critical level of effort, if it exists, may be improved by refining the measures of
achievement growth and instructional effort.

Does compensatory education have greater effects on the participants’ achievement growth at
some grades than at others? Are the effects different for students who did and did not par-
ticipate a year earlier? And, does this pattern of differences vary with the amount of services
received?
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The cross-sectional analysis shows that, under current implementation, compensatory ser-
vices benefit the participants more .at the earlier grades, particularly the first grade. Such
greater effects are not accompanied by greater effort of the programs. It is concluded that
earlier compensatory services are more efficient in helping the participants improve their
achievement.

The beneficial effects of compensatory services are evident mostly in programs that receive
at least partial support from Title | funds. The relative effects of Title | services at the six grades
can be seen by comparing the average percentile changes from pretest to posttest between
Title | students and a standard group of students. The standard group comprises students
who are judged to have need for compensatory services, but do not receive such services
because their schoolt do not have compensatory programs. The pretest and posttest percen-
tile scores for these two groups are plotted in the following figure by grades to illustrate the
larger gains of Title | students (relative to the standard group) at the earlier grades.

The effects of Title | services on reading achievement are particularly noticeable at the first
three grades, where the average percentile rank of Title | students rises at the posttest, while
that of the standard group falls. By comparison, the effects of Title | services on math achieve-
ment are not strikingly different among grades, although the effects remain more substantial
at the earlier grades.

With regard to how participation history influences the immediate effects of compensatory
services provided in subsequent years, comparisons of the*achievement growth between
current compensatoryseducation students who did and did not receive the services in a
previous year reveals mixed results. There is some evidence showing that the immediate
effects of compensatory services are enhanced by previous participation in the programs.
However, thers is also evidence indicating the opposite — the effects ¢f current services are
smaller for participants who repeat the programs than for those who are ‘new’ to the pro-
grams. In ‘many other cases, the data suggest that the effects of compensatory services in a
given year are not influenced by receipt of such services in an earlier year. in general, these
findings are not substantially affected by the amount of instructional services.

How are instructior)al services, school environment, and educational methods related to stu-
dent’s educational development?

Amounts ef instruction, characteristics of instructional staff, school’s environment, and
teacher practices in the classroom together do not account for much of the variance of post-
test scores. Analysis of the first-year data shows that the variations of posttest achievement
among students are mostly attributable to their differences with respect to pretest achieve-
ment and family background. The unique contribution of the whole set of these educational
variables is small, suggesting that the educational process does not play a prominent role in
explaining achievement growth. )

Concerning the relationships between achievement progress and specific dimensions of the
educational process, the following findings are noteworthy: -

¢ Among different kinds of instruction, amount of instruction by regular teachers in groups

of seven or more students has positive effects on reading and math achievement, but --

« v

such positive effects are not evident at all grades. This finding merely reconfirms the
results explained in question 2 above.

* targely because of the policy of providing the special services primarily to low-achieving
students, 1. 1s difficult to detect any positive effects of the amount of instruction by special
teaching staff or in small groups. Indeed, the relationship between amount of such
special instruction and achievement growth sometimes remains negative after control-
ling for preexisting differences among the students.
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* Amount of inde_penaen! seat-work or instruction by tutors occasionally demonstrates
positive effects on achievement.

¢ Among other manipulable aspects of the educational process, only the: teaching
experience of the instructional staff consistently demonstrates a positive effect on
achievement,

® All other educational variables that have consistent influences on achievement reflect
school’s existing conditions that are not subject to changes through simple manipula-
tions. For instance, students in schools having higher concentration of Iow-achuevmg <,
-students tend to progress less during the school period.

Are the characteristics of effective educational programs diffe ent by grade levels?

Few of the obviously manipulable characteristics of educational process (e.g., teacher’s prac-
tices) show consistent effectiveness in enhancing achievement at all grades. Moreover, there
are few systematic and meaningful differences among grades with regard to the effects of
various educational dimensions. As a summary, discriminant analysis of two groups of
students having relatively high and low growth suggests a general picture of more effective

programs: . . L
= 0 :. « H -

o Students are taught by more experienced teachers. '

* Student, receive more regular instruction by classroom teachers in medium to large

groups. ) i

* Students spend more time working with tutors or on study materials independently.

¢ Students are more frequently provided with feedback concerning their progress.

® There are few disturbances of instruction caused by physical fights or violence. s

® 4
Are the effects of various educational dimensions associated with student characteristics?

No clear picture emerges from the analysis concerning what educational methods are most
effective for different kinds of students. In reading, the few significant interactions between

the effects of educational programs and student characteristics vaguely suggest that the -
educational aspects emphasuzed by compensatory programs (such as parent/community
involvement, inservice training for teachers) tend to be more beneficial to the achievement

of students who are more likely to receive compensatory services (those who are poor and '
low achieving). While this abstracted finding is encouraging, there is not much confidence of -

its practical meaning as each result is obtained only in an isolated grade. In math, most of the
interaction effects involve school conditions that are determining factors for receiving com-
pensatory funds; the few other interactions that involve teacher’s “Bharacteristics (e.g.,
teaching experience) are weak and not shown in more than one grade. It is concluded that
considerations of interactions with student characteristics do not substantially further our
understanding of the relationships between the educational process and achievement.

In addition, the discriminant analysis of two groups of compensatory-education students
who are ‘successful’ (achieve better gains than expected) and ‘unsuccessful’ finds few
specific characteristics of the programs that are particularly effective in improving the
achievement of the deprived students but not that of other elementary students. It is
suggested that further progress in this area of inquiry would require better data on home
environment, teacher, and classroom behaviors.
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. CHAPTER 1. INTRODUCTION .
S ‘.

-
A

This chapter js intended to prepare the reader for a proper perspective of this report. We
review briefly the history of compensatory education, especially of Title | of the Elemen-
tary and Secondary Education Act of 1965, leadipg to the Sustaining Effects Study. The
sample and the data that constitute. the basis for this report are explained. The sample -
includes 328 schools; 242 of them constitute apdationally-representative sample. The data
come from the first year of the study.and consist of achievement scores, attitude measures,
and information on student backgrounds, instructional, services, and educational pro-
grams. The purpose of this report is to assess the effects of compensatory services and
examine the relationships between achievement growth and the educational dimensions.
The data are analyzed with multiple approaches in order topresent a comprehensive pic-
ture of the current state of corypensatoxy-educqg‘ion progrdms. .

- . . L "o [ .

.. The problem of data attrition, being a common concern in all analyses for this report, is
addressed in<this chapter. As achievement scores are some of the most critical data for this
report, we focus the discussion on the rates of missing test scores and how they are related
to student backgrounds. We also compare the achievement levels between students for
whom we have both pretest and posttest scores and those for whom we have only one or
the other. Overall, 9.4 percent of the students in the first-year sample have only pretest
scores.while 8.4 percent have posttest scores only. This leaves about 82 percent of students
who have both pretest and posttest scores. By race/ethnicity, students of Spanish heritage
have the highest rates of missing’scores while non-Hispanic whites have the lowest. With
respect to economic status, students from low-income families have greater rates of miss-
ing scores than others. On the whole, there is a consistent tendency for those who are
absent in one testing to achieve slightly lower than those who are present in both testings.

In light of the pattern of missing data among students of different characteristics and the
achievement differences between students with and without missing scores, there is a con-
cern that the results of the analyses based on cases with complete data may be, to some
extent, biased. However, bezause the Iissing-data rates are moderate and because stu-
dent characteristics have been used to control for preexisting differences in asseecing
growth, we expect the loss of information because of missing data to have little inuuence
on the validijty of our findings. \

1

In 1965, Congress passed the Elementary and Secondary Education Act (ESEA) that authorized
federal funds to provide compensatory education (CE) to educationally disadvantaged students in
schools with high concentrations of children from low-income families. The goal of Title | of ESEA is
clearly stated in Section 101 of Public Law 89-10, ‘Elementary and Secondary Education Act of
1965': ’

In recognition of the special educational needs of children of low-income families and the

impact that concentrations of low-income families have on the ability of local educational

agencies to support adequate educational programs, the Congress hereby declares it to be

the policy of the United States to provide financial assistance (as set forth in the following

parts of this title) to local educational agencies serving areas with concentrations of

children from low-income families to expand and improve their educational programs by

various means (including preschoo| programs) which contribute particularly to meeting

the special educational needs of educationally deprived children.

To ensure that Title ! programs are effective in meeting this goal, the legislation specifically requires
that the programs be evaluated regularly and the results reported to Congress. The Title | evaluation
system, as envisaged by the Congress, was to collect data locally and aggregate them at the state
level to form the States’ Annual Evaluation Reports. The Office of Education (now the Department of

o
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Education) received the state reports and attempted to aggregate their data in order to establish a
basis for a national-evaluation.

A desire to obtain further information beyond that in the state reports prompted y{¢ fgg\g\'al,govern-
ment to initiate independent evaluations of Title I. Earlier efforts included the QE@ Study
(General Electric Company-TEMPO, 1967, 1971), two national sur.2ys duringthe 1967-69 school
years (Glass, 1970), and an attempt to synthesize data from many diverse sources between 1965 and
1970 (Wargo, Tallmadge, Michaels, Lipe, and Morris, 1972). In general, these efforts found little
evidence (hat the Title | program had an overall positive impact on achievement. However, it was
pointed out that data from some state and local agencies showed evidence of positive impact.

In order to improve the quality of data for national evaluations, the Office of Education contracted
with the Educational Testing Service in 1971 to conduct the Compensatory Reading Study (CRS). For
“the first time, standardized arhievement tests were administered at approximately the same time to
students from a large and nearly representative sample of schools. Although findings varied with the
analytic methods employed, there were indications of positive effects within a single school year,
particularly for students in the second grade. In cases where, no positive achievement impact was
demonstrated, the results also revealed no evidence that compensatory reading students were fall-
ing farther behind their non-CE peers in achievement (Trismen, Waller, and Wilder, 1975; USOE,
1976).

While the results of the Compensatory Reading Study were encouraging, it has not been ab'e to pro-
vide a comprehensive picture of the effects of CE, as it involved only reading programs in grades 2,
4, and 6. Other evaluations also were aimed primarily at examining the effects of Title | programs on
reading achievement, with little attention paid to achievement in math. This favoritism to the
evaluation of compensatory reading programs is a reflection of the greater emphasis of CE programs
on improving reading skills, as those skills are essential for learning other skills and for success in
later life. But such one-sided emphasis leaves us with little information about the effect of CE on
math achievement. Thus, there was a need to study math CE programs and to involve all six elemen-
tary grades on which Title | funds and efforts were concentrated.

The Education Amendments of 1974 (Public Law 93-380) added a new section to Title | to direct the
U.S. Commissioner of Education to expand efforts to describe the actual and potential participants
of Title | programs and to evaluate the effects of such participation. Prompted by this requirement
and the interest in the long-term effects of Title | services, the U.S. Office of Education (now the
Department of Education) planned a large-scale evaluation study of Title | but also concerning state
and local cornpensatory-education programs. Through competitive procurement, System Develop-
ment Corporation was then awarded a contract to conduct a five-year ‘Sustaining Effects Study’
(SES), beginning in july, 1975.

The Sustaining Effects Study collected data from %oth a nationally representative sample ‘and pur-
posively selected samples for three consecutive years (1976-1979). The data-collection effort
included both reading and math programs, and covered the six elementary grades. The study has
thus established a comprehensive data base that allows analyses required to answer many of the
questions about the eifects of CE and the effectiveness of different educational practices, as well as
detailed descriptive analyses regarding the nature of the national CE effort and its participants.

Most evaluation studies of the Title | . ogram conducted before 1976 were reviewed in detail by the
staff of the American Institutes for Research under contracts with the National Institute of Education
in 1977. Findings have been summarized by Rogsi, McLaughlin, Campbell, and Everett (1977) and
synthesized by McLaughlin (1977); while the €ontroversial issues surrounding the evaluations of
CE and various aspects of sampling and methodological problems are discussed in McLaughlin,
Gilmartin, and Rossi (1977). Referring to these documents, the reader could quickly learn about the
inadequacies of the data, the less-than-definitive findings, and many of the methodological pro-
blems that plague survey evaluations. In a table summarizing evidence concerning the general
effectiveness of CE, Mclaughlin (1977) poinfed out that all studies were based on data of que:-
tionable validity, and lacked a representative sample, with the exception of the Compensatory
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Reading Study. The Systaining Effeets Study was designed to overcome'“ma(y of the difficultiés in the
3 id us n

understav\ding"some of the currept controversial issues.
] L

For instance, one of the contrgversies about the long-term effectiveness of CE has been that, despite
evidence showing improvements for the CE students during the school year, they appear to fall far-
ther and farther behind their non-disadvantaged peers as they progyess to higher grades. Many.
explanations have been offered for these paradoxical findiggs. megagtribute the falling-behind to
losses over the sumnfér (Thomas and Pelavin, 1976; Pelavin and David, 1977). Some blame it on \
discontinuation of compensatory services just as the students begin to bénefit from them (and
become no longer qualified to receive them according to strict interpretations of guidelines, U.S.
General Accounting Office, 1975).,However, these explanations were usually generated frcm
flawed-analyses. Thus, it is important that the longitudinal data of the Sustaining Effects Study are
used to furnish information that may lead to resolution of such controversies. Table 1-1 provides a
list of. shortcomings of previous evaluation studies and briefly describes how the design of the Sus-
taining Effects Study attempted to overcome them so that the findings and interpretations would be
less questionable. tT . . .

Because the findings frem the Sustaining Effects Study are intended to serve many evaluation pur-
poses, we will first briefly describe the objer.tives of the study in the next section. Then, the specific
purpose. of this report will be noted in the context of the general objectives of the study.

OBJECTIVES OF THE SUSTAINING EFFECTS STUDY . . .

The objectives of the study are implicit in the list of design improvements presented in Table 1-1.
The major objectives are discussed briefly below, along with references to the reports that address
them. A summary of the findings in the completed reports can be found in the general introduction

to the study. ’ . -
Description of Student Selection for CE as It Relates to Economic Status, Achievement. and Home
Envirohment. The Edycation Amendments of 1974 required several studies to inform the Congress
concerning the reauthorization of the Title | program in 1978. One of the major questions posed by
the Congress was who received the services provided by Title | funds. Some members of Congress
considered changing Title | to strcss economic disadvantage less and educationai disadvantage
more in the distribution of funds to districts and schools. In the discussion of this issue, Congress
wanted information on the following questions: .

¢ How many economically needy children are and are not selected for Title | services? -

¢ How many educationally needy children are and are not selected for Title | services?
e - How is selectiun for Title | services related to economic and educational status of the
students?

In addition, the Federal Agency needed to know:

® What kinds of educational services are received by the economically and educationally
disadvantaged children that are different from those received by non-disadvantaged
children? .

¢ How are selection for Title I services and academic achievement related to the children’s
home environments, parents’ participations in and awareness of their children’s educations,
and parents’ satisfactions with the educational services their children receive?

These questions were all addressed in Technical Reports 2 (Breglio, Hinckley, and Beal, 1978),
3 (Hinckley, Beal, and Breglio, 1978), and 4 (Hinckley, Beal, Breglio, Haertel, and Wiley, 1979)
from the Participation Sthetudy of the Sustaining Effects Study. -
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Tahle 1-1

Improvements in the Design of the Sustammg Effects Study in Order

/

to Overcome the Shortcommgs of Previous Evaluations .

=
Shortcoming of Previous maka%

How Shortcoming s Addressed in the SES

. Studies rarely followed students fo;\)
more than one year, so long-term or
camulative effects of CE could not

be reflected in the findings. -

The "SES follows students, gheh}growth,
and their educational services for
three school years, and also collects
information on summer experlences.

Only cextain grades were selected, so
differc~tial effects over the impor-
tant early development years could
not be determined. *

The SES sampled children in . all eix of
the elementary grades, maintains a large
sample in each grade, and analyzes data -
separately by grade or cohort.

Schools and students were generally
selected~for specific comparisons
only, so descriptions of the national
state of affairs could not be made
with much accuracy.

The SES has a nationally representative
sample which has supported statistics
projected to the national population
with quite imall sampling errors.

i

Achievement growth measuréd in terms
of national norms was very ques-
.tionable because of the unfounded
assumptions on which the norms were
interpolated and extrapolated.

The SES developed its own noxms, based
on fall anﬂ spring test administrations,
that do not depend on any testing-time
interpolations or ‘extreme-score nbrm
extrapolations.

Norms for the published achievement
tests were based on samrles that were
‘under-representative of the kinds of
students likely to refeive CE, cloud-
ing the meaning of the findings. The
items of the tests ~ere sometimes
suspected of being biased againct
those students.

The SES norms were developed from the
sample that was fully representative of
poor, minority, urban. and low-achieving
students. Test items werc analyzed for
racial/echnic bias and were eliminated
from the study and from the norms when

found to be biased.-
-

The relevance of the achievenent
tests to the lives of disadvantaged
students was questioned as the real
cause of poor performance

The SES developed a new achievement
measure that stressed relevance to the
everyday lives of students from a wide

spectrum of condit:ions.1

Selection for receipt of CE was
frequently equated with {he actual
receipt of supplemental or remedial
.2 oServices. CE was often considered
as a single and uniform treatment.

The SES collects information on selection
for CE and receipt of instructional ser-
vices independently, so their relation-

ships can be empiric died. Various
CE treatments can be examine arately.

Costs for educatlonal servxces were
based on dxstrxct expendlture flgures,
with the assumptxons that all students
shared equally and that ail expendi-
turgs could be presumed to have direct
effects on student growth.

The SES develops cost estimates fo;~
each student, based on the direct
instructional services and resources
the student receives. Costs for such
things as buildings and admlnlstratlon
are not included.

Comparison students for those
receiving CE were clearly very differ-
ent in many respects, in addition to
thieir non-receipt of CE services.

4
The SES has many different and clearly
definable comparison groups, so findings
can be interpreted in light of the
differences between the groups.

Measures of critical variables, such
as socio-economic status, costs,
achievement, and services were fre-
quently analyzed at the school level,
possibly masking effects at the
student level. .

The SES measures many of the critical
variables at the student level, and
aggregates the data when school-level
indexes are needed.
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Descnptmn of the Nature of CE Prqgrams, Characteristics of Participating Students, Schools, and
" Educational Services. The Partnapatnon Study dealt almost exclusively with what has been called
'selection for CE or Title | services’, without examining too closely what such programs really are
and how they differ from the programs regularly offered by the schools. In order to draw the rela-
tionships between participation in a CE program and the educational progress of students, we must
‘be assured that there really is a distinct program that can be specified in some way, and has a
reasonable chance of making an impact. As will be séen in the present report and in future reports,
not only "o we analyze data on the basis of program participation, but we also consider the actual
services received, in order to address directly the possible differences between the intention agnd the
actuality. Based on the analysas of data obtained from about 81,500 students in the representative
sample, Technical Report 5 (Wang, Hoepfner, Zagorski, Hemenway, Brown, and Bear, 1978) pro-
vndes detalled descriptions of the nature and recipients-oficompensatory services.
v, .

Evaluatxon of the Cost-Effectiveness of Compensatory Education. In its deliberations for ‘the
reauthorization of Title | and in annual appropriation hearings, Congress also wants to have infor-
.mation on the effectiveness of the program relative to its cost. While it appears eminently sensible to
ask the question of cost-effectiveness, it is difficult to provide the answers in a manner that will be
interpreted correctly.

»

in the study of cost-effectiveness of CE, efforts were made to preclude enigmatic conclusions and, at
the same time, to make cost estimates on a sounder basis than in the past. In Technical Report 6,
Haggart, Klibanoff, Sumner, and Williams (1978) develop and present a model that translates educa-
tional resources for each student into estimates of average or standard dollar costs_ for his/her
instructional program. The model is thus called a resource-cost model, which results in a cost index
designed to represent the labor-intensity of services without being confounded with regional price
differentials, different accounting methods, etc. The report also compares services received by
students in different CE programs in terms of the cost measure. .

In Technical Report 7, Sumner, Klibanoff, and Haggart (1979) relate resource-costs to achievement
growth in order to examine the cost-effectiveness of compensatory programs.

Assessment of the Effects of Summer-School Programs. The study has also examined the result of
attendance at summer schools, because of the interest of members of Congress and program
administrators in_knowing if such attendance prevents the presumed progressive achievement
deficit of low-achieving students. In particular, there is a concern about the validity of the ‘summer
drop-off hypothesis which stipulates that there is a loss of learning during the summer recess,
especially for low-achieving students. The effectiveness of summer schools and the hypothesis of
‘summer drop-off are addressed in Technical Report 8 (Klibanoff and Haggart, 1980).

Investigation of the Effects of Discontinuing Compensatory Services. Springing from the same con-
cern to find an explanation for the presumed widening achievement gap, it has been hypothesized
that strict conformance to rules and guidelines for CE programs, causing the discontinuation of CE
services when students’ achievement rose above their schools’ cutoff levels for program participa-
tion, results in the students’ losses of the gains attributable to the CE programs.

For a clarification of this issue, it is itnportantto learn what happens to students when their participa-
tion in compensatory programs is discontinued. Whether the effects of CE are sustained and how
services provided to students are changed after their compensatory services cease are studied in
Technical Report 11 (Kenoyer, Cooper, Saxton, and Hoepfner, 1981). (The question ‘what services
are effective for sustaining the effects of CE after its discontinuation’ will be addressed in a later
report, Report 15.) .

Evaluation of Long-Term Effects of CE and Study of Effective Educational Processes. The present
report and the reports yet to come from the Sustaining Effects, Study will address the effects of
educational practices on raising student achievement levels, with special attention to the practices
found in CE programs in general and in Title | programs in particular. The analyses in this report
employ only the first-year data, while later studies of impact will either be basec on three-year
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longitudirral data or will be based on interviews and in-depth observations of what happens in the
classrooms. The extensive achievement data collected from overlapping cohorts of students in the
three years will be utilized to describe the pattern of educational growth over the years for various
groups of CE and non-CE students. The analyses of longitudinal data will allow us to examine further
the sustained effects ¢f CE and help us determine if the presumed phenomenon of gap-widening

" between ‘the disadvantaged and non-disadvantaged students indeed exists.

THE 'PURPOSE AND OBJECTIVES OF THE PRESENT REPORT

This report is based only on data from the first year of the study, that is, on information about ser-
vices and educational progress for a nationally representative sample of students and for students
from purposively selected samples. The students’ educational development is examined to evaluate
the effects, of compensatory services on both their achievement growth and attitudinal changes.
Another objective is to study the relationship between educational development and amount of ser-
vices received as well as characteristics of instructional programs. .
The assessment of students’ achievement growth during the school year is an important part of the
evaluation of compensatory education for many reasons, including the debate noted earlier about
the pattern of growth over the summer (David and Pelavin, 1978). For example, in order to under-
stand possible differences in the development process between the school-year period and the sum-
mer period, a thorough examination of the effects of instruction on growth during the school year is
necessary. What occurs in the school year can provide a baseline veference for assessing growth
between the school years. .

There are four reasons for this report. First, using all the data obtained in the first year, the findings
are based on a nationally representative sample of schools and their students (because of funding
limitations, the three-year longitudinal data base contains data from a reduced sample; see a later
section for a description of the sample).

The second advantage of analyzing the entire first-year is that the norms of achievement tests were
established empirically using data collected that year from students in the representative sample of
schools. (The norms created specifically for this study are referred to as the SES norms in this report.) *
This allows us to examine the achievement growth of different groups of students in comparison
with the projected population growth for the same time interval. It should also be noted that there is
an impgrant difference between the norms we use and the traditional norms which the publishers
provide: almost identical groups of students were tested in the fall and spring with two adjacent

_levels of tests to supply data for the construction of the norms. Such truly empirical norms are still

lacking for some major tests. Besides, publisher’s norms are seldom created in the same year as the
data are collected for the evaluation, and thus may not represent the current population because of
demographic changes. (There is a similar concern about the timeliness of the norms in the analyses
of the longitudinal data from this study.) "

The third reason for this report is that the study serves as a guide for the later reports in the generation
of hypotheses and selection of appropriate analytical approaches. Reasonable hypotheses can be
formulated when potential rivals have been tested with the first-year data. In addition, approaches
that were found to be particularly fruitful in these early analyses can Hie emphasized in the
longitudipal study. Last, the report provides results at an earlier date so that policy and decision
makers will have reliable preliminary findings prior to the final reports of the study.

ISSUES AND QUESTIONS ADDRESSED IN THE REPORT

The questions addressed in this report were formulated in response to the USOE’s needs for infor-
mation, the concerns of the Title | program staff, and the advice from the Policy and Research
Advisory panels convened for the study. The questions were originally stated in the context of the
multi-year evaluation as follows:

® Does compensatory education result in benefit to students’ educational growth?
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¢  To what extent do compensatory services narrow the achievement gap between disadvan-
taged and non-disadvantaged students? .

® At what level of effort is narrowing of the gap detectable?

t

v . . oo . .« . . 4
. \ For various intensities and durations of participation, what grade levels profit most from com-
pensatory services? ‘ , st

e What kinds of services result in the greatest educational growth? .

*  What kinds of services are effective at different grade levels?

® What kinds of students profit most from what kinds of services?

" Two major issues were addressed in these questions: the first four concern the effects of CE on
reducing the anticipated educational deficit of its participants, and the last three deal with the rela-
tionship between students’ educational development and characteristics of educational processes.
Questions derived from these study issues that guided the analyses for this report are listed below
(these questions are formulated to emphasize specifically the confinement of the analyses to the
one-year data):

e During the school year, do CE students demonstrate greater educational development than
expected of them without compensatory services?

Within a school year, do the instructional services delivered to CE students result in a reduc-
tion of the anticipated achievement gap between them and non-CE students?

_What is the critical level of effort for reducing this anticipated achievement gap?

¢ Does compensatory education have greater effects on the participant’s achievement growth
at some grade levels than at others? Are the effects different for students who did and who
did not participate a year earlier? And, does this pattern of differences vary with the amount
of services provided?

& How are instructional services, school environment, and educational methods related to
educational development?

Are the characteristics of effective educational programs different by grade levels?
e Are the effects of various educational dimensions associated with student characteristics?

Answers for these questions are presented in the next seven chapters following the same order.

Each chapter addresses one specific question and relates the findings to those in other chapters.
b -

PRESENTATION OF FINDINGS

The remaining chapters of this report are divided into two parts, addressing two major issues:
® Part i, The Effects of Compensatory Education and Instructional Services. -

There are four chapters (2, through 5), discussing the effectiveness of CE in raising student
achievement levels and in changing attitudes; the role of instructional services in effecting
achievement growth; the critical amount of effort required to produce a noticeable reduc-
tion in achievement deficits of CE students; and the differential effects of CE at different
grades and for different previous experience with CE.




o Part ll, The Relationships Between the Educational Process and Educational Development.
There are three chapters (6 through 8), examining relations of educational develoapment with
characteristics of educational processes and amount of instructional services; variations of
these relations among grades; and interactions of student characteristics with effective
practices.

In the rest of this chapter, we describe the sample and the data that are analyzed in this report,
examine how the attrition of data may affect the conclusions of our.analysis, present a general
discussion of the analytic approaches, and address some technical concerns. These materials are
intended to prepare the reader for a better understanding of the analyses and help him/her see mat-
ters in perspective. Without much lgss of continuity, the readers who are anxious to learn the results
may skip the subsequent sections and proceed to other chapters. While reading the report, the
reader may oe confronted with the issues that are addressed in these sections and wish to return to
this chapter for some discussion. Those who would rather have a preview of the issues before con-
fronting them in the remaining chapters, may read the following sections entirely or selectively
depending on their interests. .

For the benefit of those readers who would like to skip to the other chapters, we would advise them
to become familiar with the achievement data for the students included in our analyses, as sum-
marized in Tables 1-2 and 1-3, so that they can better understand the discussion of student growth.
Additionally, we note that with regard to the problem of data attrition, it is concluded that the pro-
blem is not serious (the rates of missing data are moderate) for the school-year analyses and, in
general, is expected to have little influence on the validity of our results,

DESCRIPTION OF THE DATA BASE AND ITS ORGANIZATION

H

The Sample. The data that support this report come from the complete first-year sample of the SES
(see Technical Report 1, Hoepfner, Zagorski, and Wellisch, 1977, for a detailed description of the
selection of these samples). The complete sample actually consists of four different samples. The
first and larg®st sample is the nationally representative sample consisting of 242 schools (about
83,500 students) selected on a stratified-random basis so that data from districts, schools, and
students can be accurately projected to the national population. .
Twenty-nine schools belong to the comparison sample (about 12,000 students), a sample pur-
posively selected to supply an adequate number of schools that have no CE programs but serve
large numbers of students from low-income families. Because of the wide availability of CE pro-
grams, such schools are not common, but their students provide a very important comparison
group for CE students: their low-achieving students are in need of special assistance but are not pro-
vided with compensatory services, nor is there any possibility that they might indirectly benefit from
spillover’ of such services provided to other students in the schools.

A third sample comprises 14 ‘feeder/feed’ schools that enroll about 5,000 students who either have
attended or will attend schools in the representative and comparison samples. This extra sample
was necessiated by the fact that some schools with grades in the 1-6 range serve only a restricted
range.of grades, and receive students from or send them to other schools to complete the six
elementary grades. Inclusion of this sample enables the study to follow those students who transfer
to.other schools because of the restricted range of grades in their schools.

A fourth sample is composed of 43 schools (about 20,000 students) nominated as exemplary CE
schools. These schools generally have a high enroliment of poor students who participate in CE, and
their CE programs have been recommended as being innovative and promising in raising achieve-
ment. The purpose of this sample was to ensure the inclusion of schools that had good chances of
demonstrating the effectiveness of CE programs.

All 328 schools provide data for at least some of the analyses presented in this report.



’ - Table 1-2 /0

Reading Achievement Scores for the First-Year ’
Sample by Availability of the Fall and Spring Scores

Sampling Status . Representative Comparison Nominated
of Schools* Entire Sample Schools*## Schools Schools =
Availability Fall and Fall or Fall and Fall or Fall and Fall or Fall and Fall or
of Scores#** Spring Spring Spring Spring Spring Spring Spring Spring
Grade 1 - . .
- N 16,893 2,563 11,839 1,809 ~ 1,722 279 3,095 4432 !
Fall Mean 344.41 334.57 347.25 336.22 339.04 331.72 336.07 329.13
S.D. 33,37 33.06 32.99 33.17 33,97 33.30 32.51 31.18
N 16,893 2,289 11,839 1,547 1,722 308 3,095 415
Spring Mean 409.15  194.43 412.54 396.64 401.29 395.24 400.00 384.98
- s.D. 46.23 45.92 46.13 45.81 44.84 49.13 45.79 42.65
Grade 2
N 15,545 2,110 10,809 },433 1,641 215 2,887 418
Fall Mean 415.55 401.71 420.25 403.95 411.33 399.80 399.37 393.50
S.D. 49.89 50.53 50.00 51.48 47.91 45.59 7 47.27 49.61
N 15,545 1,887 10,809 1,225 1,641 281 2,887 . 346
Spriung Mean 458.58 443.32 463.80 445.96 450.79 449.93 442.26 426.71
S.D. 53.10 52.50 53.68 53.63 49.33 45.27 49.48 50.76
Grade 3 .
———
- N 15,406 1,923 10,834 1,241 1,512 227 2,850 391
Fall Mean 459.72  442.13 464.49  445.05 454.02  444.50 443.60  429.36
§.D. 55.07 54.58 55.13  55.53 51.29  50.51 53.54 53,59
N 15,406 1,796 10,834 1,193 1,512 260 2,850 322
Spring Mean 493.26 476.15 498.14 481.71 - 483.57 472.27 478.53 457.80
S.D. 56.92 55.53 57.27 55.99 50.74 45.20 55.36 57.87
Grade 4
N 15,470 1,747 _10,671 1,196 1650 185 2,550 331
Fall Mean 492.82 474.38 499.01 475.88 481.68 476.03 474.13 469.40
s.D. 62.16 62.52 62.35 62.72 59.01 60.10 , 57.84 62.59
N 15,470 1,572 10,671 1,066 1,650 208 . 2,550 269
spring Mean 522.52 505.05 527.97,' 508.60 514.53 498.64 / 504.29 494.88 .
s.D. 63.74 61.66 63.52 63.11 60.52 56.26 62.00 60.03
Grade 5 '
N 16,250 1,676 A 11,037 1,102 1,579 188 . 2,382 279
Fall Mean 523.31 502.64 530.05 505.31 516.68 508.41 501.93  493.23
S.D. 65.42 67.68 65.58 67.75 61.02 63.49 62.12 69.84
N 16,250 1,466 11,037 972 1,579 154 2,382 246
Spring Mean 550.44 530.08 557.43 535.34 545.27 530.24 527.42 510.33
S.L. 69.37 66.79 69.86 68.90 61.88, 60.68 65.61 59.03
Grade 6
N 18,739 1,668 13,331 1,083 1,367 197 2,041 198
Fall Mean 555.22  533.30 562.79 537.71 541.76 537.01 528.40 516.89
S.D. 69.55 69.49 68.56 7(_).7lp 69.09 60.27 66.42 63.44
N 18,739 1,460 13,331 959 1,367 146 2,041 173
Spring Mean 580.29 556.89 588.07 563.86 567.22 543.10 554.11 +538.82
s.D. 72.18 70.78 71.34 71.12 69.85 65.31 68.45 70.72

* -
The sample of students in the Feeder Schools was not tabulated because of the small number

of students. Thus, the N's for the Representative, Comparison, and Nominated Schools do
not add up to the N for the entire sample. -

113
The 'Fall or Spring' heading indicates the group with fall scores but no .spring scores
where fall achievement is described, while it indicates the group with spring scores but
no fall scores where spring achievement is described.

hhk
The national projections give means very close to those shown here for the group of students
Y———w-in Representative Schools who have both fall and spring test scores. Please refer to
! Table 1-12 of SES Technical Report 9 for the national projections.
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- Table 1-3

Math Achievement Scores for the First-Year
Sample by Availability of the Fall and Spring Scores

Sampling Status Representative Comparison Nominated
S
of Schools* Entire Sample Schools*** Schools Schools
Availability Fall and Fall or Fall and Fall or Fall and Fall or Fall and Fall or
of Scores** Spring Spring Spring‘ Spring Spring Spring Spring Spring
Grade 1 ' ¢ .
N 16,858 2,551 11{815 1,789 1,716 284 3,090 445
Pall Mean 330.85 322.52 333.51 ‘7323.86 323.73 320.74 323.75 318.09
s.D. 35.68  36.52 35.03 ° 36.35 37.20  38.65 36.10  35.13,,
. <
' N 16,858 2,292 11,815 1,562 1,716  © 273302 3,090 409
Spring Mean 392.38 379.06 394.86 381.28 . 384.20 377.65 387.41 370.69
S.D. 45.24 45.16 44.92 44.20 44.80 49.81 45.53 43.27
Grade 2 . :
N 1§,§/).3 2,082 10,791 1,415 1,638 206 2,876 417
Fall Mean . 392.73 379.80 396.71 382.10 i 388.70 377.74 379.64 372.98
% <D. 45.32 44.84 45.01 45.10 42.94 42.18 45.58 45.87
o N 15,513 1,892 10,791 1,228 1,628 285 2,876 346
.. <" spring Mean 448.01 432.84 452.62  435.67 441.27 436.31 434.35 418.88
£ > s.D. 51.67 50.75 51.11 50.03 51.34 52.15 51.64 50.70
: Grade 3 '
) N 15,390 1,925 10,815 1,253 1,522 222 2,843 386
Fall Mean 443.13 429.05 446.82  432.47 437.50  428.64 431.64 418.37
s.D. 49.91 52.46 48.85 52.88 50.84 49.01 51.67 50.68
N 15,390 1,790 10,815 1,191 1,522 253 2,843 326
Spring Mean 500.36 484.09 505.78 489.80 489.45 479.20 483.97 464.76
S.D. 57.81 58.27 57.35 58.06 . 55.62 52.20 56.24 58.86
Grade 4
N 15,431 1,761 10,639 1,210 1,647 187 2,546 329
Fall Mean 494.67 477.41 500.17 480.27 484.81 473.48 477.68 469.50
s.D. 60.44 62.28 59.49 62.44 57.78 60.02 61.06 63.09
N 15,431 1,572; 10,639 1,054 1,647 207 2,546 270
Spring’  Mean 544.85 527.98 550.17 533.25 537.96 523.16 526.85 511.34
) s.D. 65.72  64.61 65.49  64.83 64.54  63.09 63.79  62.62
Grade 5
N 16,234 1,673 11,022 1,105 1,588 180 2,376 280
Fall Mean 539.26 517.38 545.37 521.19 534.01 515.74 520.32 506.48
. s.D. 65.22 66.62 64.72  65.10 62.56  69.82 66.26 71.48
- N 16,234 1,455 11,022 968 1,588 147 2,376 246
Spring Mean 583.49 564.43 590.58 569.46 , 579.15 560.68 562.06 547.65
S.D. 73.52 68.88 73.76 70.15 71.57 67.23 69.91 65.58
Grade 6
N 18,699 1,663 13,305 1,081 1,359 201 2,040 187
Fall Mean 581.81 559.32 587.91 561.99 572.92 563.73 560.72 549.89
s.D. 69.95 71.00 68.94 68.72 68.45 69.05 70.01 72.68
N 18,699 1,471 13,305 . 968 1,359 | 146 2,040 178
Spring Mean 621.70 598.37 627.59 604.86 614.82 589.35 602.70 586.94
s.D. 77.99 75.03 77.71 74.76 77.40 78.87 73.94 76.05
*
The sample of students in the Feeder Schools was not tabulated because of the small number
of students. Thus, the N's for the Representative, Comparison, and Nominated Schools do
not add up to the N for tue entire sample.
e
| The ‘Fall or Spring’ heading indicates the group with fall scores but no spring scores
‘ where fall achievement is described, while it indicates the group with spring scores but
‘ no fall scores where spring achievement is described.
12 1]
The national projections give means very close to those shown here for the group of students
in Representative Schools who have both fall and spring test scores. Please refer to
Table 1-12 of the SES Technical Report 9 for the national projections.
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The Organization of the Data Base. The data base is organized at the student level. Data at the
teacher, classroom, or school level were then disaggregated to the student level, with the full
realization of the effects of this approach on the estimates of variance of the disaggregated
measures. The data were extracted from all the first-year instruments (Hemenway, Wang, Kerovyer,
Hoepfner, Bear, and Smith, 1978). (Sample copies of the instruments not under copyright are
reprinted in Report 9A, The SES Project Staff, 1979.) As a review, we briefly describe, in the follow-
ing paragraphs, the measures that are used in the analyses for this report.

Outcome Measures Describing Students’ Educational Development. Three measures belong to the
category of student outcomes—the results by which educational programs are frequently.evaluated.

The Comprehensive Tests of Basic Skills (CTBS), Form S, was administered to each student in the
sample, both in the fall and t?e spring of the school year. Because many of the students in the sam-
ple are low achievers (schools were selected by strata to ensure that such students, eligible for CE
services, were included in sufficient.numbers), each student was administered two levels of the
CTBS: the one prescribed by the publisher as appropriate for each grade and another one level
below. In this manner, we could select test data that were not from a test too difficult for the
students. In the analyses of this report, we use primarily what we have termed the ‘recommended
level’ of the. CTBS (the one that resulted in smaller floor and ceiling effects for each grade in each
school), but at times data from both of the levels are required for the analyses.

Subscale; oi the CTBS were selected to provide indexes of achievement in reading and in math.
Because we hz2d obtained good national data from the representative sample and because most
children provided scores from two adjacent levels of the test, we created norms and vertical scale
scores (VSS). These norms and scales served the additional advantage that they provided test-score
conversions that did not under-represent students who are poor, low-achieving, or minority, as was
sometimes the case in publishers’ standardization samples. In addition, both fall and spring norms
were based on empirical test scores at all grades, and not on extrapolations or interpolations. (See
Hemenway et al., 1978 for details of the procedures for creating norms and VSSs.)
(33

Because CE students are largely from minority groups, and from families of low economic status, it is
important to remove any possible socio-cultural biases in the test employed in the evaluation. The
publisher of the CTBS had carried out a study to eliminate items that were judged as possibly biased.
Nevertheless, in order to ensure that the potential bias against disadvantaged and minority students
was minimized, SDC also conducted an independent dcbiasing study. The study identified eight
items from the reading subtests as being statistically and culturally biased. Each test was then
rescored by omitting these biased items to obtain the so-called ‘debiased score’. For this report,
only the debiased scores are used in the analyses.

In response to the concern about the relevance of standardized achievement tests, especially for
poor, low-achieving, or minority students, the study also administered to students in grades 4, 5,
and 6, in the fall and spring, a Practical Achievement Scale (PAS). The PAS presents students with
pictorial items of everyday relevance that measure ability to solve problems requiring both reading
and math skills. Because the test is relatively short (30 items) and because only one level was
developed, the raw scores are employed in the analyses.

The third measure of outcome is the Student Affective Measures (SAM), a test of attitudes toward
reading, math, and school in general. This measure was included in order to assess what effects CE
programs might have on students’ attitudes, because many believe that changes in attitudes may be
the initial and important outcomes of such programs. The SAM, like the CTBS and PAS, was
administered in both the fall and spring of the school year. (Students in grade 1 were not
administered the SAM in the fall, because their attitudes were expected to be formed mostly by
precor:ceptions.) Students in grades 1 through 3 were administered a primary version and students
in grades 4 to 6 were administered an intermediate version. The intermediate version was parallel to
the primary, except that items addressed the more academic aspects of reading and math that the
students were engaged in, instead of the simple activities o, the primary form.




.

Measures of Instructional Services Received by the Students. Three measures of the receipt of instruc-
tional services were obtained for each student. The Student Participation and Attendance Record—

. Reading (SPAR) and the Student Participation and Attendance Record—Math (SPAM) were com-

pleted by teachers for each of their students four times during the school year. For each administra-
tion of the SPAR and SPAM, which was to cover a two-month period, the student’s reading and/or
math teacher(s) estimated the percentage of the student’s reading (or math) instructional time that
was spent in groups of various sizes and with various kinds of instructional personnel during a
typical week. The teacher also provided the total number of hours the student participated in
reading (or math) instruction during the record week.

The number of hours during the week was then multiplied by the number of weeks to provide a
total number of hours for the two-month period, which was in turn adjusted by the students’ atten-
dance records and reports of unusual occurrences (such as snow storms, epidemics, etc.) that
reduced instructional time. The bimonthly totals were then further adjusted for the length of the

- school year that was reported by the principal. The total hours could then be multiplied by the

weighted average of the percentages of time in each of the ten instructional arrangements to obtain
the total number of hours per year that each student spent in each arrangement. In this report we
uccasionally analyze insgructional time under each of the ten arrangements. However, for the sake
of simolicity and based on previous findings that some arrangements differentiated CE students from
others (see Technical Report 5), we frequently group the instructional arrangements into only three
types that are conceptually distinct (see later chapters for descriptions of these composites).

The third measure of instructional services iz the Summer Activity Slipsheet (SAS), completed by all
students in grades 2 through 6. The scores from this instrument reflect the amounts of intellectual
experience the student has had during the previous summer in reading and in math. The scores are
heavily weighted by attendance at summer school where there was instruction in reading or math,
but also give some consideration to other activities that engaged the children’s minds in intellectual
activities.

Measures of Student Characteristics. The Student Background Checklist (SBC) was completed for
each student by his/her homeroom teacher. This instrument collects demographic and past-
experience data on each student. Information from the SBC that is used in this report includes each
student’s racelethnicity, early-childhood schooling experience, participation in free or reduced-
price meals, previous CE receipt, parents’ educational attainments, judged need for CE, and paren-
tal involvement in child’s education. For the first year, this instrument was completed between late
October and early November.

Selection for Compensatory Services The instrument critical for the categorization of students into
the various analysis groups is the Compensatory Education Roster (CER). This instrument was com-
pleted in the winter and updated in late spring by the coordinator at each school, and provided
binary information on each student’s sefection for several kinds of compensatory services. The
responses on the CER were partially,validated, against information obtained from the school princi-
pal and from the district. For instance, if both the principal and the district business manager indi- -
cated that a specific program did not exist in the school, then false responses of receiving CE under
the program were erased. Because all our analyses are perfor.ned separately for reading and for
math, and because the major CE distinctions are Title I, Other-CE, and no CE (modified by school
receipt of CE to account for within-school spillover’ effects), the responses from the CER are scored
to reflect these groupings.

Resource-Cost Data. The instructional servites measured by hours, supplemented by the amount of
usage of various materials and equipment, were translated into resource-costs, as described in
Technical Report 6 (Haggart et al., 1978). The weighted composite of service intensities was found
to provide sensitive discriminations among students who received different kinds of compensatory
services (see Technical Reports 6 and 11), and was also used in this report.

9 .,




Demographic Information. Where the analyses require information on demographic characteristics
of the schools, such as region and urbanism, these data were taken from the sampling files used in
creating the sample of the schools (see Technical Report 1).

Data Describing Schools. Some analyses in this report use school characteristics as independent
variables or as grouping variables. Most of these variables are composites developed from ' .ms in
the Principal Questionnaires (PQA and PQB), and in the Teacher Questionnaires (TQA, TQB, and
TQC). Other school-level variables are obtained by aggregating student-level data, e.g., school’s
minority concentration arid poverty concentration. ) .

Data at the Teacher Level. Teachers completed, when appropriate, one questionnaire about their
- readinginstruction (Teacher Questionnaire B, TQB), .one questionnaire about their math instruction
’ (Teacher Questionnaire C, TQC), and one about themselves (Teacher Questionnaire A, TQA). As in
all cases in this report, the reading and math information are kept separate and analyzed with their
respective outcome measures. Teacher-level data are often disaggregated to the students. in cases
where astudent has only one teacher {the majority of cases, see Technical Report 9), the disaggre -
tion is a simple matter. But many students receive reading and/or math instruction from meret
one teacher. The responses from the first-named and second-named teachers on the Student-
Teacher Linkage Record (STLR) were averaged prior fo disaggregation to their students, as there was
no accurate way to weigh the teacher’s responses differentially. Because less than 3 percent of the
students received instruction from a third-named teacher in either reading or math, data from third-
named teachers were not included in the disaggregated averages. (It was assurned that third-named
teachers did not spend much time with those students for whom they were third-named.) ‘

Yo

+  For this report, most analyses consider only composites from the items in the teacher question-
naires, which are described in Technical Report 9. In general, the composites characterize
‘qualifications’ of teachers and their ‘classroom instructional practices’. .

L .
Appendix A1 provides a list of all the variables contained in the data base for this report, and the
instruments from which they come. Note that some of the variables listed do not appear in the
report—they were included for preliminary analyses (that are not reported) in the anticipation that
they would prove usernl. "

THE PROBLEM GF INCOMPLETE DATA (ATTRITICN DURING THE SCHOOL YEAR)

An inevitable problem for survey studies is that data are missing for various reasons for some of the
cases being studied. Missing data may threaten the internai validity of the analyes (Campbell and
Stanley, 1966). There are two aspects of the effects of incomplete data that are important in the
analyses. First, missing data not randomly distributed throughout the cases can bias the estimates of
sample statistics and population inferences. Attempts to reduce this bias through Bayesian imputa-
tion cf data have been investigated (Rubin, 1977, 1978). Second, the usable data themselves can be
affected in multivariate analyses because if one or more critical data points are missing, the entire

: case is usually deleted from the analysis. Methods have been developed for estimating the complete

. data variance-covariance matrices that are the basis for multivariate analyses, so that the effects of
the missing data are minimized or eliminated (Afifi and Elashoff, 1966, 1967; Timm, 1970; Gleason
and Staelin, 1975; Frane, 1976). \

. For this report, where the emphasis of the analyses is to learn the relationships between achieve-

1 ment and educational variables, rather than to describe populations, the problem of missing data is

not expected to be very serious in distorting the data structure. Although techniques for estimating

variance-covariance matrices or correlation matrices when some cases have incomplete data are

available, they are generally used when sample sizes are small and missing data will reduce the N

drastically so as to render all estimations quite biased (see references cited above). In view of the

large amount of data available for the present analyses and the careful quality control and imputa-

,tion of missing responses, wherever appropriate,.from other responses on both logical and statistical

bases (see Technical Report 9), we have not adopted any further imputaticns or corrections for
missing data in our analyses. :

I~
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Nonetheless, in order to assess the seriousness of missing data and their effects on the results of our
analyses, we prepare tabulations of attrition rates by student characteristics, and describe the
distributions of important measures (such as achievement scores) for groups of students who supply
various amounts of data. (See Trismen et al., 1975; and Molitor, Watkins, and Napior, 1977 for
examples of similar ways to deal with the problem of missing data.) In addition, Zagorski, Jordan,
and Colon (1981) examine the attrition of data in the first ye »r and a half of the study. Their results
may be consulted to obtain a general picture of the problem uf attrition in’this study. However, we
note that these results need not be appropriate for the present report as the nature of student attri-
tion between school years is quite different from that within the school year and the attrition rate
over the summey is usually much higher than during the school year. On the whole, the problem of
attrition is expected to be more serious in the multi-year analyses than in this report.

Missing Data for Achievement Scores

Tables 1-2 and 1-3 present tabulations of CTBS scoreS} by grade and by sample. The mean scores for
groups with missing data (fall or spring) are lower in all cases than the corresponding means for
groups with complete cata (fall and spring), but the standard deviations (s.d:) for both groups
remain large and near the population values reported in Technical Report 9. In each case, the
difference between group means is about or less than .3 standard deviation for the complete-data
group. Therefore, it is safe to conclude that the score distributions for the groups with missing and
with complete data are extensively overlapped. The groups with incomplete test data are not cgn-
centrated in a narrow scare range. . 3{‘!

In.passing, it may be noted that the means and standard deviations for the complete-data group in
the fepresentative sample are about identical to the nationally projected values presented in Table
1-12 of Report 9. This indicates that the unweighted data approximate those in the population quite
well, even after the exclusion of cases with incomplete data. These tables also show that the average
scores for students in the nominated sample and for those in the comparison sample are always
ower than the projected population means, while the corresponding standard deviations are quite
similar to those for the population. The lower achievement levels for the students in the purposive
samples are expected in light of the sampling criteria (see Report 1 for these criteria).

Based on the first-year representative sample of schools, the percentages of students having both fall
and spring scores range from 78 to 87 for reading and for math, and increase with grade level. For all
six grades combined the percentage is 82.2 for reading and for math (see the first row of Table 1-4).
In total, 9.4 percent have only fall scores and 8.4 percent have only spring scores. These per-
centages are similar to the 10 percent missing for each of the pretest and posttest scores reported in
the Compensatory Reading Study (CRS). They also compare well, to the principals’ estimates cf
mobility, indicating that, during a school year, 9.1 percent of the students move into the school’s
attendance area and 8.4 percent move out (see Technical Report 9).

Missing Data for Other Student-Level Measures

Table 1-5 provides counts of missing data for the Student Background Checklist (SBC), Com-
pensatory Education Roster (CER), and Student Participation and Attendance Record in reading and
math (SPARM), along with rates of missing data from the entire first-year sample. It can be seen that
the CER has the lowest rate of missing data (3.30 percent overall), while the SPARM has the highest
rate (6.88 percent overall). For all three instruments, as well as for the CTBS scores, the rate of miss-
ing data is greater in the early grades and decreases in the higher grades.

The Relationship Between Student Characteristic. nd Missing Achievement Data

CE Status. Means and standard deviations of CTBS scores for students with complete and with some
missing data are presented in Tables 1-6 and 1-7, by CE category. To the extent that the statistics are
similar for the two groups, the achievement distributions are also similar and the missing-data group
can be assumed to be random with respect to achievement. On the other hand, substantially
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different statistics, indicating that the group with missing data has different achievement, would sug-
gest that analyses based only on the cases with complete data are likely to produce musleadmg
conclusions. . =

Table 1-4

1 Percentages of Complete and Missing Reading and Math Scores
From the Representative Sample for the First Year, by Grade

o Grade % .
Availability of Scores . R Total
1 2 3 . 4 5 6
) Reading
Fall and spring scores 77.9 80.3 8l1.7 82.5 84.2 86.7 82.2
Fall scores orly 11.9 10.6 9.4 9.2 8.4 7.0 9.4
Spring scores only. . 10.2 9.1 9.0 8.2 7.4 6.2 8.4
Total ) 100.0 100.0 100.1 99.9 100.0 99.9 100.0
_ Math
Fall and spring scores 77.9 80.3 81.6 82.4 84.2 86.7 82.2
‘Fall scores only® 11.8 10.5 . 9.5 9.4 8.4 7.0 . 9.4
Spring scores only 10.3 9.1 9.0 8.2 7.4 . 6.3 8.4 |
Total 100.0 99.9 100.1 100.0 100.0 100.0 100.0
Table 1-5 A -

Number of Cases and Missing Data Rate for Student Background Checklist (SBC),
Compensatory Education Roster (CER), and Student Attendance
Record in Reading and Math (SPARM) -

- ——

SBC CER SPARM Total Number

Grade . of Records
Number Percent Number Percent Number Percent
-
1 1,380 6.33 835 3.83 1,710 7.85 21,789
2 1,207 6.17 706 3.61 1,559 7397 19,566
3 1,134 5.92 664  3.47 1,357 7.08 19,161
4 1,059 5.63 580 3.08 1,222 6.49 18,826
. {
5 1,035 5.33 600 3.09 1,241 *§§.39 19,424
6 1,084 4.95 596 2.72 1,217 35.56\ 21,899
All 6,899 5.72 3,981 3.30 8,306 6.88\\ 120,665
15
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. | Table 1-6

‘ Readins Achievement Scores for the First-Year Sample by ‘
"w
- Availability of the Fall and Spring Scores and Reading CE Status “u
<
v
- Reading Title I Students Other-CE Students CE Students in Non=CE Students  Non-CE Students in Students in
. CE Status in Title I Schools in Title I Schools Other-CE Schools in Title I Schools Other-CE Schools Non-CE Schools 3
l . Availability Fall and Pall or Fall and Fall or , Pall and Fall or Fall and Fall or Fall and Fall‘or ‘Fall and Fall or
V - of Scores® Spring Spring Spring Spring spring Spring Spring Spring Spring, Spring Spring Spring
Crade 1 ' T
N 2,785 238 987 99 574 , , 63 7,140 1,325 3,238 497 2,151 321 ’
Fall Mean 323.89 © 321.17. 337,27 333.47 333.66 33(.70 348.53 333.64 357.96 344.14 342.51 335.25
k . S.D. 28.94 28.49 30.08 |, 32.48 35.02 31.34 32.02 32.43 31.26 32.75 33.32 35.63 .
, . .
N 2,785 284 , 987 =107 574 sS 7,140 631 3,238 256 2,151 174
Spring Mean 383.12 375.42 396.86 383.29 390.24 388.53  416.17 395.45 423.60  409.16 408.50 407.77
| S.D, 40.55 39.26 44.70 45.57 46.32 49.19 44.19 45.62 45.81 48.26 44.64 44.55
. Grade 2 ,
N 3,036 181 948 98 704 76 6,027 1,095 2,842 " om 1,954 262
rall Mean 380.80 366.23 405.55 387.68 387.86 382.68 426.33  403.3¢% 441.83  423.36 413.40 400.71
s.0.0 38.05 41.52 47.19 $3.88 43.85 41.98 46.43 49.68 46.55 48.89 48.49 45.81
tin 3,036 218 948 83 704 38 6,027 526 2,342 206 1,954 168
Spring Me 423.48  406.74 446.86 429.49 433.82 425.50  469.54  447.65 485.24  468.77 455.56  453.10
s/b. 2.7 44.65 S1.61 52.57 46.95 38.08 50.44 51.78 48.27 45.67 50.97 45.34 v
Grade 3 B 3 -
. N 3,022 198 884 83 629 s7 5,977 923 2,927 360 1,938 276
rall an 415.60 407.04 442.53 425.55 428.70 438.03  474.05  441.94 486.7)1 462.64 461.71 447.98
S.D. 41.08 43.61 54.01 58.02 49.82 47.18 48.93 59.83 49.65 52.38 54.63 46.97
N 3,022 "174 884 82 629 59 5,977 510 2,927 221 1,938, 170 ;
, Spring Mean 450.9) 432.66 473.09 447.65 463.26 452.64 506.30  479.92 $22.03  494.77 494.93 482.00 \
S.D. 42.85 $2.30 54.87 57.89 , 51.35 46.76 $1.38 §5.35 52.72 44.65 §6.74 49.16
Grade 4 1y [
N 2,392 114 864 70, 619 34 6,452 948 3,172 372 1.955 185
rall Mean 439.88 431.33 463.78 451.67 455.56 446.09 506.05 ~ 471.35 $20.12  499.13 494.21 479.53
N s.D. 43.66 41.25 $8.08 59.76 53.10 47.55 55.50 61.25 59.17 62.01 61.92 ¢ 64.17
., N 2,392 44 864 59 ‘ 619 20 6,452 510 3,172 189 1,955 120 .
! ‘spring Hean 471.23 469,17 492.25 475.27 484.92 480.70  535.51 507.67 548.87  528.9%5 524.83 507.31
s.D. * 47.01 $1.16 62.98 7.37 55.08 53.34 58.11 $68.17 59.68 67.69 63.53 56.09
Grade S K ) e
N 2,227 112 8Q2 78 587 33 6,810 857 3,603 346 2,205 193
< rall Mean 465.59  460.78 496.73 474.29 478.14 485.27  535.90  499.51 546.67  527.68 526.24 507.88
s.D. 47.00 $8.19 4 62.27 75.35 52.34 £8.11 59.83 €4.25 61.21 69.14 67.01 64.38
N 2,227 . 143 802 48 587 14 6,810 466 3,603 167 2,205 107
Spring Mean 490.79 476.78  520.62 499.60  506.03 472.36 562.54 $36.14 $76.08  554.03 554.08 539.64
. S.D. $0.36 *©  53.50 65.09 64.09 57.52 58.19 63.93 60.34 64.93 64.66 70.38 71.67
Crade 6 -, b
N 1,982 85 905 42 620 29 6,891 744 5,805 466 2,515 264
vall Mean 489.88  494.36 520.58 ° 510.14 496.88 488.86  567.98  530.54 §74.85 549,20  553.21 535.58
+  S.0. 50.72 47.49 64.84 86.41 54.01 60.94 64.35 70.20 . 64.04 66.74 70.57 67.53
. 1,982 95 905 50 620 24 6,891 380 5,805 270 2,515 90
Spring Mean 515.89 503.66 547.43 517.34 517.89 512.92, 593.89 563.90 598.81 . 568.07 578.39 566.07
5.D. 53.26 $3.30 67.69 52.67 5$6.33 65.88 66299 71.13 67.65 67.64 731 75.93
E l 1 os fpring® heading indicates the group with fall scaores but no epring scoree where fall achi is & ibed, while it indicates ”
vlthmtagmmhtm:mmum-mmwﬂqntuww B
. - .
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: : t Table 1-7 :

~ - " ’ ~ 3
. Math Achievement Scores for the First-Year Sample by .
Y % N
Availability of the Fall and Spring Scores and Math CE Status
. N
Cad
Math Tithe Q@u&cnn Other-Ce stud . 4 in Non=CE Studants  Non-=Ce d in Stud in
&5;““, in Title I Schools in Title I Schools Othar-Ce Schools in Titls I Schools Othei-CE Schools Non-CE Schools ¢
. 3\
avallability 11 and Fall or Prall and Tall or Fall and Fall or PFell and Pall or Pall and PFall or PFall and TPall or
of Scores* siing Spring Spring Spring Spring Spring Spring Spring Spring Spring Spring spriny
v - .
Grade 1 . -
. N 1,598 165 855 105 329 ‘0 8,440 1,370 3,404 506 2,132 38
rall Mean 309.42 307.70 325.67 318.62 325.00 326.82 331.49 321.97 341.32 329 48 310.52 322.66
- s.D. 34.04 33.08 34.57 37.88 35.55 30.77 34.37 35.81 34.22 36.78 37.01 38.58
/4 .
N 1,58 1166 855 100 329 15 8,440 760 3,484 294 2,132 177
Spring Mean 370.99 355.04 382.87 377.95 387.46 408.87 394.66 380.03 + 401,70 384.03 388,95 384.83
s.D. 43.56 43.69 41.5) 44.72 50295 59.02 (4.7 44.12 43.717 41,00 45.08 46.56
Crade 2 § N ~ .
N 1,686 123 808 99 291 35 7,499 1,137 3,247 416 1,947 255
rall ‘Mean 362.51 349.35 | 386.16 375.43 380.95 385.77 395.22 378.74 406.79 391.80 390.57 380.39
S.D. 40.26 47.25 45.52 41.98 a6 ?so.m 43.97 44.69 43.58 40.99 34.62 2.1
M -
N 1,686 132 808 76 291 12 7,499 624 3,247 FRY 1,947 174
Spring (ﬁcan 415.96 403.69 440.14 427.47 435.31 445,17 451.01 431,70 463,84 445.20 443.31 437.45
% »®D. 48.02 47.98 49.70 51.06 55.74 55.59 49.74 51.49 49.49 - 25.85 52.23 52.33
Cradas 3 > -
> N 1,793 139 768 61 369 36 7,301 1,011 3,189 381 1,942 272
Fall Hean 407.86 404.36 431.07 419.11 425,93  428.25  447.18  427.20  458.70 440.78 443.12 434,19
s.0. 43.90 45.37 50.82 49.82 50.94 60.01 47.30 52.82 48.52 52.65 49.14 " 49.M4
: N 1,793 120 768 €9 369 22 7,301 585 3,189 232 1,942 166
. Spring Mean 463,22 | 449.98  480.87 464.17 472.26  487.00  S04.42  483.47 519.77 497.47 500.72 490.13
S.D. 48.52 52.64 57.02 62.99 €8.06 67.18 54.44 58.29 56.00 54.06 59 713 57.1%
Grade 4 ”
N 1,434 92 845 61 373 23, 7,395 999 3,415 377 1,954 185 -
rall Mean 445.02 437.45 473.3) 454.59 466.96  456.17  499.99  475.49 511.69 497.05  495.77 475.74 ¢
{ S.D. 48.31 47.88 59.06 67.75 59.27 71.01 57.65 60.78 59.02 58.53 59.10 66.36
N 1,434 98 845 59 373 1 7,395 562 3,415 296 * 1,954 19
Spring Mean 498.40 491.41 518.57 513.07 - 500.84 504.45 550.40  526.98 563.01 548.74 546 .01 525.84
) s.0. 53.97 56.34 66.58 53.96 67.46 30.63 61.62 62.88 64.84 71.09 67.19 60.53
Crade 5
N 1,33 66 768 69 400 26 7,729 915 3,787 346 2,203 197
rall Hean 486.82 492.47 520.48 512.67 496.63 , 503.8) 543.9) 512.90  555.99 534,51 540.03 517.43
. S.D. 52.14 85.74 €5.76 67.45 6l.48 °  12.27 61.65 65.50 64.11 65.59 66.39 67.93
W N 1,33 92 768 48 400 10 7,729 517 3,787 169, 2,203 105
spring . 'Mean 530.66 524.62 558.16 553.90 538.81 481.80 586.79  564.80  603.4) 591.20 586.39  569.84
s.D. 56.87 58.01 7.6} €3.61 67.37 . 60.94 €9.94 64.27Y  73.67 72.06 75.65 78.63
Grade 6 i
- N 1,134 .57 858 49 457 23 7,774 757 5,960 464 2,495 298
. Fall Mean 526.61 514.40 551.36 532.92 525.32 , 519.70  585.00  557.68  596.04 571.57 583.88 562.50 .
. s.D. 57.63 56.72 70.59 86.30 63.38  _ .63.11 67.85 68.81 67.48 72.22 68.25 68.00
1,134 68 858 48 457 . 19 .74 7 419 5,960 27 2,495 91
Spring Mean 570.63 §50.18 §90.55 577.40 ° S61.43_  581.58  625.35 596.87 635.24 603.48 623.05°  613.09
S.D. 61.40 69.72, 76.42 58.09  6€8.36 84.79 75.41 72.85 71.29 74.43 79.38 82.69

e coan ap Spring*® heading indicates the group with fall scores bug no spx’l‘n;; scores vhere fall achievement is described, while it indicates

ith spring scores but no fall scores where spring ach nt is described. o
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In general, the missing-data group has slightly lower mean scores, but the two groups have com-
parable standard deviations. The patterns of differences betweer the groups are similar for all CE
categories and for all grades. This information bodes well forthe validity of comparisons among
students in different CE programs to be presented in subsequent chapters.

“u K 4

Additionally, the rates of missing CTBS scores in the entire first-year sample are presented in Table
1-8 by CE status. For both reading and math scores, rates of complete CTBS data are slightly lower
for the non-CE groups than they are for the CE groups. The same finding applied when thzse missing
data rates were examined for different samples (representative, comparison, and nomi:.ated)
separately. Because there are very large numbers of non-CE students, the greater missing data rates
for them still leave us with a sufficient number of cases for the purpose of comparisons among
groups. : -

Family Background. Although data are not presented, we also compared achievement differences
between the groups with complete and incomplete CTBS scores within subsamples of students by
racelethnicity (white, black, Spanish heritage, and othefrs), by participation in free or reduced-price
meals (a proxy for family economic status), and by mother’s educational attainment (college or
more, high school graduate, and less than high school; an index related to family educational
climate). For each subsample of students with similar background characteristics, a consistent
pattern emerges: the groups having incomplete test data have lower mean achievement scores than
the groups having complete data.

Exceptions are found only when the number of cases in the former group is very small. These find-

.ings agree with those reported in the Compensatory Reading Study (Trisman et al., 1975). Again, the
standard deviations (s.d.) for the two groups remain similar and their differences in means are less
than 3 population s.d., signifying extensive overlapping of the two distributions.

Itis also of interest to note that excluding cases with missing data on student characteristics results in
negligible changes of the sample means except when mother’s education is involved. Because the
teachers were permitted to make a response ’‘cannot estimate’ in the SBC item about parents’
education, and such responses were treated as missing data, there is a substantial proportion (about
one-third, see Tables A2-5 and A2-6 in Appendix A2) of students for whom information on mother’s
educational level is lacking. Omissions of these cases from the sample result in an increase of about

.1 population s.d. for the mean test scores. This shows that the students whose mother’s education

is not estimated by their, teachers tend to have lower test scores both in fall and in spring. The
finding, however, does not have direct implications on the validity of the comparisons performed
for this report, because results obtained from analvses involving or not involving the variable of
mother’s edu&ation are similar (see Chapter 2).

The rates of missing CTBS scores were tabulated by racial/ethnic groups, by participation in free or
reduced-price meals, and by mother’s educational attainment because these characteristics were
often included in the analyses. These rates were obtained for the entire sample as well as for the
subsamples, separately. The results are presented in Tables A2-1 through A2-6 in Appendix A2.
Examin\ation of these tables reveals:

® For both reading and math scores, and in almost all samples, students of Spanish heritage
have the highest rates of missing scores, while non-Hispanic whites tend to have the lowest
’ rafes.

® Students from families of lower economic status (those participating in free or reduced-price
meals) have greater rates of missing scores than others.

® Students whose mothers’ educational attainments are lower have higher rates of missing
scores than others.

n
<
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' Table 1-8

Percentage of Students With and Without CTBS Reading/Math Scores for
Fall and Spring, by_ Reading/Math CE Status S L.

Reading by Reading CE Status * Math by Math CE Status* ;
Grade Availability |
of CTBS Scores T/ o/ OCE/ NCE/ NCE/ NCE/ Total T/ OCE/ OCE/ NCE/ NCE/ NCE/ ‘ 1 ‘
LTI TI OCE . TI - OCE NCE TI TI OCE TI OCE NCE Tota
Fall & spring 84.1 82.7 82.6 78.4 81.1 81.2 80.5 82.4 80.4 83.7  79.5  8l.1 80.5 80.4°
.1 Fall only ., 7.2 8.3 9.1 14.5 12.4 12.1 12.1 8.5 9.9 12.5 12.9 11.8 12.8 12.1
spring Only 8.6 9.0 =~ 7.9 6.9 6.4 6.6 7.2 8.6 9.4 3.8 7.2 6.8 6.7 7.2
Neither Time 0.2 0.1 0.4 0.2 0.0 0.1 0.1 0.5 0.4 0.0 0.4 0.2 0.1 0.3
N 3,313 1,19 695 9,111 3,992 2,649 20,954 1,939 1,064 393 10,635 4,294 2,649 20,954
Fall & Spring 88.3 83.6 85.9 78.7 83.0  82.0 82.2 86.6  82.0 £6.1  80.6 83.1 81.7 82.1
-5  Fall Only 5.3 8.6 9.3 14.3 10.9 11.0 11.1 6.3 10.1 10.4 12.2 10.5 10.7 10.9 .
Spring Only 6.3 7.8 4.6 6.9 6.0 7.0 6.6 6.8 7.7 3.6 6.7 6.1 .7.3 6.7
Neither Time 0.1 0.0 0.2 0.2 0.1 0.0 0.1 0.3 0.2 0.0 0.4 0.3 0.3 0.4
N 3,438 1,134 820 7,661 3,423 2,384 18,860 1,947 985 338 9,201 3,905 2,384 18,860
Fall & Spring 88.9 83.7 86.6  80.5 83.4 8l1.2 83.1 87.2 85.4 86.4  81.8 83.7 81.4 83.1
5  Fall Only 5.8 7.9 7.9 12.4 10.3 11.6 10.3 6.8 6.8 8.4 11.3 100 11.4 10.3
Spring Only 5.1 7.8 5.4 6.9 6.3 7.1 6.5 5.8 7.7 5.2 6.6 6.1 7.0 6.5
Neither Time 0.1 0.7 0.1 0.2 0.0 0.1 0.1 0.2 0.1 0.0 0.3 0.2 0.3 0.2
N 3,398 1,056 726 7,422 3,509 2,386 18,497 2,056 899 427 8,921 3,808 2,386 18,497
Pall & Spring 90.1 86.7 92.0 81.4  84.9 86.5 84.7 88.2. 87.3 91.0  82.3 85.4 86.4 84.5
4 Fall Only 4.3 7.0 5.1 12.0 10.0 8.2 9.4 5.7 6.3 5.6 11.1 9.4 8.2 9.5
Spring Only 5.4 5.9 3.0 6.4 5.1 5.3 5.7 6.0 6.1 2.7 6.3 4.9 5.3 5.7
_ Neither Time 0.2 0.3 0.0 0.2 0.1 0.0 0.1 0.1 0.3 N7 0.3 0.3 0.1 0.3
N 2,654 996 673 7,927 3,735 2,261 18,246 1,626 968 410 8,983 3,998 2,261 18,246
* Pall & Spring- 89.7 86.2 92.6 83.5 87.5 87.9 86.2 89.1  86.8 91.7  84.1 87.8 87.8 86.2
5 Fall Only 4.5 8.4 5.2 10.5 8.4 7.7 8.6 4.4 7.8 6.0 10.0 8.0 7.9 8.6
Spring Only 5.8 5.2 2.2 5.7 4.1 4.3 5.0 6.2 5.4 2.3 5.6 3.9 4.2 5.0
Neither Time 0.1 0.2 0.0 0.2 0.0 0.1 0.1 0.3 0.0 0.0 0.3 0.3 0.1 0.2
N 2,484 930 634 8,152 4,116 2,508 18,824 1,493 885 436 9,188 4,314 2,508 18,824
Fall & Spring 91.5 90.4 92.0 35.8 88.7 87.1 87.9 89.9 89.7 91.6  86.6 88.7 86.4 87.7
g  Fall Only 3.9 4.2 4.3 9.3 7.1 9.8 7.7 4.5 5.1 4.6 g.4 6.9 10.3 7.7
Spring Only 4.4 5.0 3.6 4.7 a.1 3.1 4.3 5.4 5.0 3.8 4.7 4.1 3.1 k.3
Neither Time 0.1 0.4 0.1 0.2 0.0 0.0 0.1 0.2 0.1 0.0 0.4 0.2 0.2 0.3
M 2,165 1,001 674 8,033 6,541 2,889 21,303 1,261 956 499 8,982 6,716 2,889 21,303

f'r‘ "y " .tle I students in Title I schools, OCE/TI = Other-CE students in Title I schools, OCE/OCE = Other~CE students in Other-CE schools,
Nl: l C*lon-CB students in Title I schools, NCZ/OCE = Non-CE students in Other-CE schools, and NCE/NCE = Non~CE students in Non-CE schools.
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All the above findings point to a summary fact: students most likely to be educationally disadvan-
taged (poor, minority) are those more likely to be missing critical data for our analyses. However, it
was also found earlier that CE students, most of whom are poor and minority, have smaller rates of
missing test scores than do non-CE students. This apparent paradox in the data arises because:

* The difference in rates of missing test scores between poor and non-poor, and between
white and non-white students are small.

e The colrrelations between CE status and disadvantaged statuses (i.e., being poor, minority)

are not|perfect.

¢ Students who transfer from or into a school during the year are frequently recorded as non-
CE students even if they have received the services before or after transferring. These same
students also miss some tests and therefore contribute to the increased rates of missing
achievement scores for non-CE students.

Missing Data by School’s Demographic Characteristics

As there is little evidence in our results showing differential CE effects according to geographic
region or urbanism of the schools (see Chapter 2), we have not presented data concerning the rates
of missing test scores by these demographic dimensions. However, the reader may refer to the
special report on attrition (Zagorski et al., 1981) for some information in this regard. The joint rela-
tionships of various factors (e.g., achievement status, CE status, race/ethnicity, etc.) with attrition
were also explored there, but the findings do not lend themselves to easy or clear interpretations.

Missing Data for Teacher-Level Measures

Another kind of missing data, especially in the regression analyses to be reported in Chapters 6
through 8, is the missing teacher-level data. These missing data arise as a result of non-responses of
the teachers and/or lack of information to link the students to their teachers. This problem, and the
substantial amount of missing data for mother’s education can reduce the sample for analysis to
about 55 to 60 percent of its original size where both teacher-level information and student
characteristics are required. In these cases, the relationships between student-level variables tend to
remain similar to those obtained in the analyses that employ a larger sample by including students
without teacher-level data but with the required student-level data. Hence, the loss of information
because of incomplete teacher-level data is not expected to pose a serious threat to the validity of
the findings.

Summary and Conclusions

The differential rates of missing test scores for groups of students with different characteristics, while
modest, can bias the descriptions of achievement levels for the sample because these characteristics
and achievements are correlated. Furthermore, within subsamples of students, the missing scores
were consistently associated with students who obtained slightly lower scores on other test occa-
sions (and thus with lower achievement, considering the high correlations between test scores). This
characteristic of missing data can also introduce positive biases to the estimates of achievement
levels for the entire sample as well as for the subsamples. However, comparison of the statistics for
the complete-data group in the representative sample (Tables 1-2 and 1-3) with those projected for
the population (Table 1-12 of Report 9) based on all cases having scores at the test administration
suggests that such biases are negligible. i

It is important to remark that the emphasis of this report is on comparisons between groups rather
than on descriptions. In this context, the concern is how the missing data will affect the validity cf
the comparisons. If one expects students of higher achievement and from more advantaged homes
to have greater growth rates, the loss of information because of missing data will also be expected to
bias the estimates of achievement growth. However, because the characteristics of missing data are
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not substantially different among the analysis greups and the missing data rates are moderate, their
effects on comparative analyses are not likely to be serious. More important, most of our analyses
explicitly use student characteristics (including initial achievement) to adjust for background
differences. Consequently, the effects of differential losses of information by student characteristics
are mitigated and the results are not expected to be compromised.

ANALYTIC APPROACHES

This section presents a discussion of the strategy taken in the analyses for this repnrt, and summarily
addresses a few specific arialysis issues pertaining to the entire report. The rationale for each par-
ticular approach will, however, be given in the chapter where the results of that approach are
reported. :

General Approach

Over the years, as each report of the evaluation of compensatory programs was issued, it was
criticized on the analytic techniques used. These criticisms, while sometimes blurring the-
significance of the findings, served to encourage analysts to develo p additional methods that would
address the problems. Many of the difficulties in a survey-evaluation study arise because randomiza-
tion cannot be achieved. Consequently, there is no guarantee that a comparison group can be
obtained to approximate closely the unknown true state of affairs in the absence of the additional,
compensatory services. A useful strategy under this circumstance is to resort to multiple techniques
for analysis. Each analytic method allows different assumptions and addresses different
methodological issues. If the findings with different methods are similar, the analyses are robust with
respect to a variety of assumptions. By synthesizing the results of a set of mutually complementary
analyses, we hope to reach some generalizable conclusions that are applicable to different condi-
tions, and thereby increase our confidence in the evaluation. -

Following Tukey’s (1962; 1969) advice concerning exploratory data analysis, we have first plowed
through the data descript vely to examine potential threats to the validity of the planned analyses.
The th reats may arise fro n unreliabilities of measures, differential growth rates among groups being
compared, selection bisses, and differential attrition that could enhance selection biases, etc.
Awareness of these potential problems can guide us to make proper conclusions by considering the
possible effects of biases. Another advantage of a thorough understanding of the data gleaned from
these descriptive analyses is that many insights into good explanations of the findings in the inferen-
tial analyses are offered. We then employed multiple statistical analyses and estimation methods to
determine a reasonable range of the effects of CE by sorting out the many confounding factors that
operate concurrently to influence educational development.

The major problem of evaluating CE effects is that we are necessarily dealing with comparisons
among groups having large preexisting differences. The seriousness of this problem has been
pointed out most emphatically in Lord’s (1967) paper that concludes, "'. . . there simply is no logical
or statistical procedure that can be counted on to make proper allowances for uncontrolled pre-
existing differences between groups.” This statement has encouraged many methodologists to
search for better techniques. Some progress has been made, but researchers have mostly concurred
in Lord’s opinion (e.g., Cochran and Rubin, 1973).

The recurrent recommendation in the literature now is to use multiple analysis strategies, accom-
panied with careful appraisal of the validity of the findings from the different analyses and the
plausibility of rival explanations (e.g., Reichardt, 1979). This kind of tactic has been successfully
practiced by Cook and his colleagues in their assessment of the effects of viewing ‘Sesame Street’ on
children’s cognitive development (Cook, Appleton, Conner, Shaffer, Tamkin, and Weber, 1975). In
the present report, we have adopted many different comparison methods that have different
likelihoods of showing an effect. The results are then-integrated, with consideration of the implica-
tions of each of the findings and their interrelationships, to provide summary answers to the
research questions.
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Taking this strategy, while it has the advantage that the conclusions are likely to be more convinc-
ing, results in a profusion of analyses that may leave the reader in a state of confusion. Awareness of
this problem has led us to place many of the results of analyses in the appendices, so that we can
stress the convergences and those analyses in which we have the greatest confidence. The more
technically trained reader will, of course, want to examine the results in more detail in order to
understand better the strengths and weaknesses of the methods. The appendices are intended to
serve_the interest of this latter group of readers.

Some Specific Analytic Issues
M

Level of Analys's The primary level of analy5|s for this report is the student. The importance of
choosing’an appropriate level of analysis in educational research has been recently noted in a series
of discussions (e.g., Burstein and Knapp, 1975; Glendening, 1978; Cronbach, 1976). A general
caution is that the appropriate level of analysis depends on how the finding is to be applied. In this
report, the main interest lies in assessing the effects of CE on the cognitive growth of the students
individually. Some will argue that classroom instruction has a collective effect and therefore the
instructional group is the proper level of analysis. Yet, some will even argue that the school is the
level of interest because the CE program is principally implemented in the school context. Addi-
tionally, there are problems such as the level at which the data are observed and if there are
"heterogeneous within-class and within-school effects. To address these issues, one would have to
resort to techniques for multi-level data analysns7 (e.g., Burstein, Linn, and Capell, 1978).

Because the immediate purpose of this report is to address the effectiveness of CE in improving
achievement, and because important data (selection for CE, test scores, and amount of services
received, specifically) have been obtained for individual students, we have performed the analyses
at the student level. In multi-level analyses, dummy grouping variables are commonly used to repre-
sent group-level effects. The shortcoming of such a practice s that the results do not afford clear and
substantive interpretations (Burstein, 1980). Instead of dummy variables, we choose to include
group-level variables that have substantive meanings in some analyses, so that the findings can be
interpreted easily. Specifically, the analyses to be presented in the second part of this report employ
both teacher-level and school-level¥ata (those obtained by aggregation as well as those collected
directly for the schools) in the student-level model. By doing so, the contextual and higher-level
(teachers and schools) effects can be assessed explicitly. This kind of analysis can best be described
as student-level analysis with mixed-level data.

A concern of the student-level analysis is that the student is not the primary sampling unit. Instead,
schools were selected randomly within the sampling strata and all students in the schools were
included in the data collection. Because a probability sample of students was not obtained, the
question arises whether weighted data analysis should replace the usual unweighted analysis. Our
decision is to analyze the data in an unweighted manner, as exact representation of the groups is
not essential for comparison among groups. What is essential is that students in each group to be
compared adequately represent that group. The large sample sizes and the stratified sampling
scheme used to include students in the study augur well for the adequacy of the data. However, it is
recognized that standard errors of mean differences between subgroups that cut across the strata
and clusters in the sampling design can be underestimated when they are computed as if the sample
were random. The comparisons of means between students in different compensatory programs
can thus be biased. Similar biases can also be expected in the regression and structural relation
analyses. At the present, satisfactory solutions to these problems have not been devised Kish and
Frankel, 1974).

The Problem of Non-Equivalent Control Croups In our analyses we have resisted the temptation to
re-sample in an attempt to match comparison groups on an ad hoc basis. Simple matching methods
aregenerally held to be inappropriate because of serious regression artifacts. Advanced multnvanate
matching techniques have been proposed that overcome some shortcomings inherent in univariate
methods, but they are very time-consuming and costly to implement, and have uncertain benefits
(Sherwood, Morris, and Sherwood, 1975; Rubin, 1976a, 1976b). Instead, we employ blocking and
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covariates in efforts to control for preexustmg differences, and in some cases the covariates are
adjusted for unreliability.

Analysis of Subtest Scores. Qur analyses have been restricted to univariate analysis with respect to
the outcome (dependent) variables. lii particular, the achievement scores for reading and math are
analyzed separateiy, because the selection for CE, the data on instructional services, and program
characteristics have all been recorded in each of the skill areas separately. This practice underscores
the primary interest to evaluate the effectiveness of CE in raising student achievement levels in the
subject for which compensatory services are provided. In general, reading and math achievements
may influence one another in light of the substantial correlations between them. Thus, there is an
interest to study the interactions between the effects ot reading and math CE. Such interactions, if
they exist, will support the policy to integrate CE programs for different subjects. However, the cur-
rent one-year evaluation is not adequate for investigating the inter-subject influence, because the
interactions would have delayed effects. The present report will therefore concentrate on separate
analyses for reading and math. The relationships between the effects of different CE programs can
best be studied over a longer time interval.

In the past, thére was some interest in examining CE effects on the subskill areas (vocabulary and
comprehension for reading; concepts and computation for math) separately. This interest is pro-
moted by a belief that CE can be effective in improving comprehersion or computation but not
vocabulary or concepts because learning of the latter subskills may be greatly related to family
background and out-of-school environment (see Technical Report 4). To address this issue, Coulson
and his colleagues have analyzed scores in these subskill areas separately and have occasionally
found some different results (Coulson, Ozenne, Van. Gelder, Inuzuka, Bradford, and Doherty,
1975). But the evidence for differential effectiveness was mostly tenuous and inconsistent, so that
analyses of subskill scores were discontinued in the later years of the study (Coulson, Ozenne,
Doherty, Duck, Hemenway, and Van Gelder, 1976). .

Considering the results of Coulson et al., and the lack of specific information about teacher’s
emphases on different subskills, we do not expect the analyses of subskill scores to be fruitful.
Moreover, problems associated with the small number of items for some subtests could undermine
the validity of the findings because of low reliabilities and inadequate interlevel articulations (see
Technical Report 9). We therefore do not analyze subskill scores. In passing, it may also be noted
that multivariate analyses of the component scores for each skill could have been performed, but
the results would have been difficult to interpret in light of the high correlations between the subtest
scores (see Report 9).

The Problem of Specification Errors. Last, we must address the issue of specification error in the
analyses. By this we mean that the analyses can be held in question because they do not include
some vanables that could have a direct or indirect effect. We have attempted to use every available
variable that we anticipated would have affected the results. The alternative strategy of throwing all
conceivable variables into every analysis, in addition to being very costly, could introduce unstable
parameter estimations and uninterpretably complicated findings. Often, we consulted results of
previous studies and of our preliminary analyses and decided to omit some variables from the
analyses.

In reality, no analysis can consider every variable that every person deems critical to an accurate
understanding of the findings. We heartily concur with Cooley (1978) that, "'some degree of
specification error will always be with us, but we are more likely to have a cumulatively improved
understanding of educational processes if we are guided by more and more adequately specified
models . . . .”” To this end, we believe we have obtained as many critical variables as we could in
the immense data-collection efforts and have selected almost all the relevant variables for inclusion
in each specific analysis.

In connection with the issue of specification errors, we should note that we have not obtained a
measure of the degree of curriculum overlap with the contents of the CTBS tests, and therefore have
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not been able to incorporate it into the analyses. Recent studies (The National Institute of Educa-
tion, 1977; Cooley and Leinhardt, 1978) have suggested that this measure, as a component index of
the opportunity factor, is quite useful in explaining the variance of the posttest achievement scores.
To the extent this finding applies to the context of the present study, some analyses in this report
could be expected to suffer from specification errors. However, we have incorporated another
major component (time) of the opportunity factor into the analyses. In addition, the unique practice
of using ‘recommended level’ scores (see earlier discussion in this chapter) for analyses in this study
may reduce some of the biases introduced by the omission of a ‘curriculum overlap’ measure. The
posttest level that gives a better distribution of scores for the students in a given grade within each
school probably covers the curriculum content more adequately than does the other test level. If
there is little overlap between the test content and what is being taught during the test interval, one
may expect the score distributions to exhibit floor (have never been learned) or even ceiling (have
been learned in previous years) effects.

Finally, we remark that the Sustaining Effects Study is intended to evaluate the effects of educational
practices in a general way as measured by tests that do not unduly reflect any specific curriculum. In
a broad perspective that emphasizes improvement of generalized performance, the effectiveness of
the nation’s CE programs can perhaps be better assessed without deliberate consideration of the
curriculum issue. Nevertheless, we agree that in some other cases the curriculum issue isimportant.
With regard to this issue, the Substudy of Successful Practices in High-Poverty Schools has obtained
a measure of curriculum overlap with test content (for grades 2 and 5 in 55 schools during the
1978-79 school year), and will examine the effects of curriculum content on achievement scores in a
later report (Technical Report 16).

SUMMARY .

In this chapter, we present some background information to facilitate the reading of this report. We
review briefly the history of evaluating compensatory-education programs, especially of the Title |
program, that leads to the Sustaining Effects Study. The study is designed to overcome the
difficulties in previous evaluations so as to provide a better picture of the current state of the pro-
grams. It has a nationally representative sample of schools and follows the educational experiences
and achievement progress of the same students for three years. As a result, the long-term effects of
compensatory services and the relaticnships between achievement growth and the educational
process can be examined thoroughly. “ese evaluation efforts begin with this report that analyzes
the data collected during the first year of the study (the 1976-77 school year).

This report examines student achievement growth during the school period in order to. provide a
baseline reference for assessing the growth between school years (over the summer period). The
general approaches and a few specific issues concerning analysis strategies are discussed to inform
the reader of what to expect in the report. In essence, we employ multiple approaches to analyze
the data and then synthesize the findings from mutually complementary analyses (which are based
on various assumptions) to obtain an overall evaluation of the programs.

Because the problem of data attrition is a common concern in all of our analyses, we address it in
th.s chapter to prepare the reader for a better understanding of the results presented in subsequent
chapters. As achievement scores constitute the most critical data in this report, the analyses of data
attrition focus on the rates of missing test scores and their relationship with student characteristics.
In order to assess how differential rates of missing data among analysis groups may affect the validity
of the analyses, we also compare the distribution of test scores among students who supply different
amounts of data.

For the first school year of the study, we find that, combining all six grades, 9.4 percent of the
students have only pretest scores, while 8.4 percent have only posttest scores. About 82 percent of
the students are present in both the pretest and posttest administrations. Among students of dif-
ferent backgrounds, the analyses show: (1) by race/ethnicity, students of Spanish heritage tend to
have the highest rate of missing test scores, while non-Hispanic whites tend to have the lowest rates;
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and (2) with respect to economic status, students from low-income families generally have greater
rates of missing scores than others. Furthermore, students who miss scores in one test administra-
tion on the average achieve lower scores on the other test occasion than those who have test scores
_ for both administrations; the mean difference is usually less than .3 standard deviation of the score
distribution in the population. The within-group “standard deviations are very similar between the
two groups, suggesting an extensive overlap between the distributions of scores.

It is tempting to conclude from these results that the loss of information because of non-random
missing data biases or invalidates the analyses to be presenited in the remaining chapters. However,
it should be remembered that student backgrounds have been explicitly considered in *he evalua-
tion to control for preexisting differences among students. In this way, we expect th : moderate
amount of missing data and the small association between d_ta attrition and student characteristics
to have little influence on the validity of our findings.

©
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PART |

THE EFFECTS OF COMPENSATORY EDUCATION
AND INSTRUCTIONAL SERVICES
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INTRODUCTION TO PART |

<

The first part of this report contains four chapters, addressing the effects of compensatory services
and the factors that influence such effects. In Chapter 2, we examine the achievement pattern of
students who do and do not receive compensatory services, and compare the achievement growth
of compensatory-education (CE) students with various expectations for them in the absence of com-
pensatory services in order'to assess the &ffects of such services. In addition to achievement in
reading, math, and practical skills, we alsoee\amfne the studenfs’ development of attitudes toward
,learning and school. It is concluded that compensatory services generally have positive impacts on
basic-skill achievement, particularly in math, and therefore ire helpful in arresting the anticipated
gap widening between the achievement of disadvantaged and non-disadvantaged students.

In order to understand how the effects of CE are brought about, Chapter 3 investigates the role of
one of the most important aspects of compensatory programs—instructional services—in the
achievement process. We find that the relationship between the amount of total instruction
(measured by number of hours) and achievement growth tends to be positive, but quite small. As CE
students tend to receive more instruction than non-CE students by special teaching staff and in small
groups, we further distinguish the instructional services into three kinds: regular instruction that is
provided by classroom teachers in groups of seven students or more; special instruction that is pro-
vided by special teachers, aides, and assistants, or by regular teachers in groups of six students or
less; and independent work with study materials or tutors. The differential effects of these three
kinds of instruction (regular, special, and tutor/independent) are examined to determine which kind
has greater effects.. The analysis reveals little evidence for positive effects of special instruction, so
we conclude that such instruction can not explain the positive impacts of CE demonstrated in
Chapter 2.

Although the analysis uncovers only a tenuous relationship between achievement growth and total
instructional time, we remain hopeful that when the amount and intensity of effort are sufficiently
increased, the achievement gap suffered by CE students can be narrow ed appreciably. In Chaptar 4,
we focus our investigation on the issue of a ‘critical level of effort’ that is required to result in a
Jmeaningful reduction of the gap. For this purpose, the achievement growth of CE students is related
to the level of instructiona! effort which is measured by the resource-cost to reflect both the time
and labor-intensity of the services. For the most part, we are unable to determine such a critical
level of effort, but the analysis provides extra information on the relationships between achievement
and instructional effort.

Finally, we turn our attention to two non-instructional factors that ‘are considered likely to have
influences on the effects of CE. Two questions are addressed in Chapter 5: (1) What is the best time
to provide compensatory services? and (2) Are the effects of compensatory services related to stu-
dent history of participation in the programs? The results of our analyses support the belief that com-
pensatory services can be more effective when provided at the earlier grades. With regard to par-
ticipation history, the analysis concludes that there is not a simple answer to the question whether
repeated participation can enhance or suppress the immediate effects + { compensatory services.

To inform the reader of what to expect in these chapters, we present some highlights of the findings
below: :

® There are positive, but small, effects of compensatory services on reading and math achieve-
ment of the participants. In reading, the positive effects are primarily shown in the first three
grades and in grade 6; whereas in math the effects are positive in all grades, bt of different
magnitudes. These positive effects are noticeable particularly for students who receive the
services that are funded at least in part by Title |, while it is difficult to demonstrate similar
effects for students who receive compensatory services that are exclusively funded by non-
-Title | sources.
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With respect to practical achievement and attitudinal development, there is little evidence of
substantial effects of compensatory programs, most likely explainable by the inadequacy of
the insiruments used to measure them.

On the whole, amount of total instruction has a positive but very small relationship with
achievement growth. When the effects of different kinds of instruction are examined, there is
some evidence for positive effects of regular instruction and independent work; special
instruction (which is mostly provided to CE students), however, generally fails to show
positive effects on achievement. Because CE students tend to receive more special instruc-
tion and less regular instruction (with a total usually more than that received by non-CE

" students), it is concluded that the positive effects of compensatory services, when shown, are
- not likely to be attributable to the special instruction received by the students.

There is tenuous evidence that a positive relationship between achievement growth and
instructional effort exists throughout the range of efforts commonly observed in the current
programs of compensatory education. Based on the results of Chapter 4, it is concluded that
there is still not enough evidence to support the concept of a “critical level’ of instructional
effort required to effect a meaningful narrowing of the expected achievement gap between
CE and regular students.

On the basis of the cross-sectional analysis, it is found that, under current implementation,
CE benefits its participants relatively more at the earlier grades, particularly in reading. The
relatively greater effects at the early grades are not accompanied by relatively greater efforts.
These results suggest that earlier remedy delivered in time is more efficient. \
The nature of the effects of repeating participation in the program remains unclear. At some
grades, it appears that students who have participated for two years gain more in the current
year than the new participants. At others, the results appear to be opposite. The inconsistent
findings across grades may arise in part because we do not consider the entire history of par-
ticipation (data are not available); such history tends to be more complicated in the upper
grades. :
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CHAPTER 2. EDUCATIONAL DEVELOPMENT OF
COMPENSATORY EDUCATION STUDENTS
/ L DURING THE SCHOOL YEAR

The achievement patterns in reading, math, and practical skills, and the development of
student’s attitude toward learning and school were examined for CE and non-CE students.
Five evaluation designs were employed to assess the effects of CE by comparing the
achievement of CE students with various expectations for them in the absence of CE ser-
vices. The results indicate that CE has been generally effective in accelerating reading and ‘
math achievement growth of its participants, and is thus helpful in reducing the ]
anticipated gap between CE students and their educationally non-deprived peers. /
However, the effects of CE are not large enough to bring the achievement levels of the /
educationally deprived children up to par with the non-deprived ones. The positive effects |
of CE are more commonly observed in math,than in readmg In reading, CE was primarily ;
effective in the first three grades; whereas in math, it was shown to be more or less effec-
tive in all grades. These effects were noticeable particularly for students who received CE

" services that were funded at least in part by Title I. By comparison, it was difficult to
demonstrate positive effects of other CE services that were exclusively funded by non-Title
1 sources, probably because these services need not directly aim at improving basic skills.

With respect to practical achievement and attitudinal development, there is little evidence
to show substantial effects of CE. For the most part, the results are inconsistent across
grades. The lack of interesting findings in these two areas may be attributed partially to the
fimitation of the sipgle-level Practical Achievement Scale, and to the questionable validity
and reliability of the Student Affective Measures, respectively.

One of the primary goals of Compensat: 'y Education (CE) is to accelerate the edycational develop—
ment of disadvantaged students. In this chapter, the educational development of CE students is .
examined to determine the extent to which the goal was achieved. As remarked earlier, our deci- |
sion to perform this traditional fall-to-spring evaluation stems from the conviction that it is an essen-
tial component of a complete long-term evaluation.

Fall-to-Spring Period for Evaluation. On the basis of their analyses using data from states and districts,
David and Pelavin (1978) recommend that evaluations cover the summer months. Accordingly,
they advise school evaluators to choose either the fall-to-fall or spring-to-spring period if only two
testings are intended. Although an evaluation that includes the summer months in the pretest-
posttest interval might provide a better index for long-term effects, because it considers summer
losses or gains, it also confuses the issue by introducing a time period of academic experience that is
less intense, highly variable, and difficult to assess.

Summer recess is a long-standing educational policy, initially releasing children for farm work but
later justifed as being necessary for noncognitive development. Children’s summer environments
vary widely in their provision of educational stimulation: from a climate that promotes forgetting
and the need for readjustment to school in the fall, to one t..at offers opportunities to assimilate,
apply, and consolidate what has been learned, or to learn new skills. These variations depend on an
array of socioeconomic factors and family values that are not easily influenced by edugétlonal
policies. Therefore, we can understand the effects of education only by separately examining the
course of development from fall to spring and from spring to the next fall.

With evaluations performed over each of the time periods, one may find that CE has beer, effective
during the school year in improving the achievement of participants, but the effects have not been
carried over to the next fall. In such a case, CE effects might be maintained between school years by
summer CE programs, if there were evidence showing the effectiveness of such programs in sup-
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pressing the loss. There have been seme corwroversies over the issue of summer loss. Some recent
studies (Thomas and Pelavin, 1976; Pelavin and David, 1977) appeared to support the view that
there is an absolute loss in achievement for disadvantaged students over the summer. However, the
data were of questionable quality and appeared r' to be nationally representative. Because the
quality of data collected in the SES is superior to any of the data greviously employed for
investigating this issue (see Chapter 1), a separate report (Technical Report 8) has been devoted to
the assessment of the pattern of students’ changes in achievement over the summe months and the
evaluation of summer schools. Additionally, results of longitudinal studies addressing this same
issue across more than one year will be presented in Technical Report 15.

Meanwhile, we have completed the one-year fall-to-spring analyses in order to provide a preview of
the first-year results and to offer a thorough evaluation of CE effects during the school year. Results
obtained with various approaches will also supply valuable information for selection of appropriate
models and techniques to be employed in the multi-year longitudinal study.

Critesa for Evaluation. The goal « raise the achievement levels of disadvantaged studénts through
compensatory services is deliberately rather vague. A standard has never been set nationally for
judging whether the goal has been met. Because this is a national evaluation, it is necessary for us to
define criteria for judging goal attainment at the national level. To what extent the goal is reached
depends on our expectations. One can make the goal a very ambitious one, such that it probably
will never be met. For example, there was an optimistic view early on that Title | could help raise the
achievement of participants to the level of their n0n~disa;vantaged peers, and.in such a way that it
would be maintained at that level thereafter with regulaf educational services. Between 1965 and
1976, evaluations have dashed that view by showing that CE students stay about as far behind their
peers at the end of instruction as at the beginning (McLaughlin, 1977). These results led many to
reduce their expectations so that CE would be considered helpful if participants don't fall behind as
fast as if there were no CE.

The anticipated use of the results also influences one’s strategy in evaluation. In summative evalua-
tion (Sc.iven, 1967), one seeks to make decisions on whether the process is to be further supported.
Formative evaluation, on the other hand, aims at recommendations for improving the process.
According to this distinction, formative evaluation is appropriate as the objective of this study.
Knowledge of how well we have achieved along the continuum of goal attainment will assist policy
makers in sétting future goals realistically and in finding modifications of the efforts so as to make
greater expectations reachable. For this purpose, the educational development of CE students will
be described and compared with a variety of criteria. By summarizing the results of the different
comparisons, we hope to gain a clear picture of the effectiveness of the nation’s CE programs.

.

The comparisons used to assess the effects of CE should reflect a range of reasonable expectatiors
for the participants’ progress. Thcse expectations can be formed on the basis of our knowledge
about the likely situation assuming no ‘CE services. If experiments with random assignment had
been feasible, we could have obtained such information from the control group. Unfortunately
nearly all evaluations of social programs depend on observational and survey data from intact, not
randomly constructed groups. The problems that threaten the conclusions drawn from these kinds

.of studies have been extensively discussed (e.g., Campbell and Stanley, 1966; Lord, 1967; Cochran,

1969; Campbell and Erlebacher, 1970; Car~pbell, 1974; Campbell and Boruch, 1975). Advances in
estimating program effects based on designs with non-equivalent control groups and in improving

" inferences from such data have been offered by methodologisis (e.g., Goldberger, 1972; Cochran

and Rubin, 1973; Rubir. 1973a, 1973b; Kenny, 1975; Bryk and Weisberg, 1976; Crenbach, Rogosa,
Floden, and Prince, 1976; Rindskopf and Wolins, 1976; Roskam, 1976; Bryk and Weisberg, 1977;
Linn and Slinde, 1977; Linn and Werts, 1977; Magidson, 1977; Overall and Woodward, 1977a,
1977b; Rubin, 1977; Barnow, Cain, and Goldberger, 1978; Reichardt, 1979; Bryk, Strenio, and
Weisberg, 1980)., .

Drawing ideas from the literature and carefully considering the dnique features of our data base, we
elected to employ norm-referenced standards as well as criteria derived from comparison groups to
gauge the effectiveness of CE. As Stake (1967) pointed out, there are two types of comparisons —
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absolute and relative. Both types of comparisons may well be employed in acomprehensive evalua-
+  tion.YIn reality, few absolute comparisons are fruitful except in the evaluation of instructional pro-
grams specrf'callv desrgned for mastery learning. No meaningful absolute standard can be set in the
present context unless in reference to past findings. This is not just decause of the use of standard-
ized achievement tests as the chief measurement tools, but also because the goal of CE is intrinsi-
cally a relative’ one. The idea of providing CE to help disadvantaged students originated from
findings summarized in reports like Coleman’s (Coleman, Campbell, Hobson, McPartland, Mood,
‘Weinfeld, and York, 1966; see also Mosteller and Moynihan, 1972), which suggested that if left
unassisted, the achievement gap between disadvantaged and non-disadvantaged students tends to
widen with the years. Compensatory services are devised to close that gap by raising the achieve-
ment levels of the disadvantaged Consequently, the accomplishment of CE can be more
appropriately judged relative to the anticipated state of affairs than against an absclute standard.

In fact, the distinction between the two kinds of comparisons is not unambiguous. For instance, one
may argue that the old Title | standard of one grade-equivalent (GE) month of progress for one
month of instruction is an absolute one. However, it could be regarded as a relative one in terms of

its referénce to the GE scale. Since the calibration of a GE scale depends on a norm population,

such a standard implies a relative comparison. By this line of reasoning, the analyses we performed
focus on relative comparisons The norm-referenced criteria are set on the basis of the norms
gstablished with the first-year SES data collected in the representative schools (Hemenway et al.,
¥ 1978).

Other criteria are derived using data from non-CE students, either by forming different comparison
groups or by statistical modeling. The purposively selected comparison schools, which have high
poverty concentrations but do not receive CE funds, enlarged the data base so that comparison
groups as similar as possible to the CE students could be assembled. Additionally, student
backgrqund information and ,pretest scores ake it possible to search for statistical models that

. adequately estimate the posttest performance for subgroups of non-CE students. The estimated per-
formances of a group of non-CE students who are similar to the CE students then serve as a basis for
comparisons

N Outcome Measures The primary outcome measures in the SES are achievement scores on the
* + Comprehensive Tests of Basic Skills (CTBS). Although the basic skills of reading and math are essen-
 tial for modern life, and CE s ultimately aimed at improving the futures of its participants’ lives, the

use of standardized achievement tests alone could be inadequate for assessing skill development.
-These tests are considered by some to be biased against minorities and the poor. In addition, the
test content may not be relevant to some skills required in real lifé. To alleviate the concern abouyt
test biases, both the reading and math subtests of the CTBS werexcarefully screened to remove
possibly biased kems. Regarding the content, a Practical Achievement Scale (PAS) was administered
to students in grades 4 through 6 to supplement the reading and math data. The PAS measures func-
tional literacy and math skills required in coping with daily life. In this chapter, data obtained with
the PAS are alsp analyzed in order to assess the effects of CE on the development of practical skills.
A third measure to be examined is the Student Affective Measure (SAM). Improving student
attitudes toward Iearning and school has been an objective of Title |, partly because many educators
believe that there is a rel: “ionship between attitude and achlevement There have been inconsistent
findings about this relationship: positive relations were found by Coles and Chalupsky (1976) and by
Shavelson, Hubner, and Stanton (1976), but negative ones were obtained in the Compensatory
Reading Study (Trismen ét 1k, 1975) and the present study (Hemenway et al., 1978). Despite this
controversy. the attitudinal aspect of educational development is not to be ignored because the
cultivatian of a positive attitude can enrich the learning experience, and that in itself may be an
important objective for CE. The results from the analyses of the Student Affective Measures (SAM)
are presented in the last section of this chapter.
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READING AND MATH ACHIEVEMENT — ARE CE STUDENTS CA”CHING UP WITH
THEIR PEERS?

Because assessment of impact in the basic skills is the principal charge of this study, we devote most
of our effort to it. The aim is to determine whether CE students make greater progress than
anticipated, such that at the end of the school year they are closer in achievem